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(54) 1H-IMIDAZOPYRIDINE DERIVATIVES 

(57) 1 H-lmidazopyridine derivatives represented by 
the following general formula or salts thereof: 



wherein R 1 represents hydrogen atom, hydroxyl group, 
an aJkyi group, a cycloalkyl group, styryl group, or an 
aryl group; R* represents hydrogen atom, an alkyl 
group, a halogen atom, hydroxyl group, amino group, a 
cyclic amino group, or phenoxy group; ring A represents 
a homocydic or heterocyclic ring which may be substi- 
tuted; R 3 represents a saturated nitrogen-containing 
heterocyclic group; and m represents an integer of from 
0 to 3. The derivatives have excellent inhibitory actions 
against production of TNF or IL-1 and are extremely 
useful as preventive or therapeutic agents for diseases 
in which a cytokine is mediated. 
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Description 

Technical Field 



roooil The present Invention relates to novel 1 H-tmidazopyridlne derivatives or salts thereof which have a potent 
Cory action against production of tumor necrotizing factor (TNF) or lnterieuWn-1 (IL-1 ) and are useful as medlca- 
mente for prevent or therapeutic treatment of diseases of humans and animals, In which a cytokine such as TNF. 
TZ mediated, which include chronic Inflammatory diseases (e.g.. rheumatic arthritis, osteoarthritis, eta) allergic 

hemic diseases (e.g.. hemolytic anemia, anaplastic anemia, Idiopathic thrombocythem.a, eto.) autoimmune intestma^ 
ofeeiesTg., ulcerative colitis. Crohn's disease, etc.). autoimmune comeitis (e.g.. keratocon unctivfts ^spring 
STVte). endocrine ophthalmopathy. Graves disease, sarcoid granuioma. multiple sclerosis systemic erythema- 
STmSle chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, psoriasis, interstitial pulmonary 
fibrosis and the like], diabetes, cancerous cachexia. HIV-infectlous cachexia and the like. 



Background Art 



[0002] Some compounds having 1H-imldazoquinollne structure are known which are analogous to the impounds 
oT*e present Invention. Journal of Medicinal Chemistry, Vol. 11 , p. 87 (1968) discloses 

oS^S-cHuinoiine. Japanese Patent Unexamined Publication (KOKAI) No. Sho 60-12^88/ 9^^1-^ 
huwi ihWmidazor4 5-clqulnollne-4-amlne (general name: Imlquimod) as a compound having an antiviral action, and 
pE££ No. 34479 (Sent No. 190109) dscloses H2-d.^l^noeth^-1H-^4^ 
noline as a compound having analgesic and anticonvulsant actions. However, 1H-imidazopyrid.ne derivatives as those 
according to the present Invention have never been known so far. 

SwS Moreover, the aforementioned Imlqulmod has been known to have an inducing action of a few kinds of cy- 
okVnes suS, as interferon (IFN), TNF, IL-1 and the like, which is described in Journal of Interferon Research. VoU4. 
L eiTlSS however. 1H-lmldazopyrtdine derivatives or IH-lmldazoqulnollne derivatives having an Inhlbto^ 
again!! TNF or IL-1 . ^hlch action is totally opposfte to those taught by the aforementioned prior arts, 
have never been known ao far. 

Disclosure of the Invention 

100041 An object of the present invention is to provide novel compounds which have excellent Inhibitory actions 
against production of cytokines such es TNF and IL-1 and the like are useful as ™dlcaments. 
[0005] The inventors of the present Invention made intensive studies to achieve the object As a rosuft teey found 
novel IH-imidazopyridine derivatives which have an excellent Inhibitory action against product™ of TNF or IL-1 and 

SSTe preset 'Z^n thus retotes to novel 1 H-^opyndlne derivatives represented by the foUowing gen- 
eral formula (I) or salts thereof: 



R 3 — (CHafcn, 



(I) 



wherein Ri represents hydrogen atom, hydroxyl group, an alkyi group 

cydoalkyl group which may be substituted, a styryl group which may be substituted, or an a^l group which may have 
oTe or moro substltuents; R* represents hydrogen atom, an alky, grou, > a , halogen atom hydroxy g o«P. an anjno 
group which may have one or two substltuents. a cyclic amino group which 

which may be substituted; ring A represents a homocyclie or heterocyclic ring which may be substituted with one or 
more alkyl groups, alkoxyl groups, or halogen atoms; rf> represents a saturated nitrogen-containing "aterocycHcgroup 
Ihteh may be sutetltuted; and m represents an Integer of from 0 to 3; provided that, when R3 represents unsubstltuted 
plperidlno group, at least one of R 1 and R* Is not hydrogen atom. ^v^^mm** 
[0007] According to the second embodiment of the present Invention, there are provided novel IH-imldazopyridine 
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derivatives represented by the following general formula (II) or salts thereof: 




wherein R 1 , R 2 , ring A and m have the same meanings as those defined above; R 4 represents hydrogen atom, an alkyl 
group, benzyl group, triphenylmethyl group, an alkanoyl group which may be substituted, an alkoxycarbonyl group, 
benzyloxycarbonyl group, a thiocarbamoyl group which may be substituted, an aikanesulfonyl group, a benzenesutfonyl 
group which may be substituted, or amidino group; Y represents methylene group, oxygen atom, sulfur atom, nitrogen 
atom, a group represented by NH, or a single bond; and n represents an integer of from 0 to 2. 
[0008] According to the third embodiment of the present invention, there are provided, among the compounds rep- 
resented by the aforementioned general formulas (I) and (II), the compounds wherein ring A is a benzene ring or a 
thiophene ring, or the salts thereof. 

[0009] According to another aspect, there is provided a medicament which comprises as an active ingredient the 
compound represented by the aforementioned general formula (I) or (I!), or a pharmacologically acceptable salt thereof . 
The medicament is useful for preventive or therapeutic treatment of diseases of mammals including humans, in which 
a cytokine such as TNF, IL-1 is mediated, which include chronic Inflammatory diseases (e.g., rheumatic arthritis, os- 
teoarthritis, etc.), allergic rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoim- 
mune diseases [autoimmune hemic diseases (e.g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, 
etc.), autoimmune Intestinal diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune comeitis (e.g., kera- 
toconjunctivitis sicca, spring catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple 
sclerosis, systemic erythematodes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, pso- 
riasis, interstitial pulmonary fibrosis and the like], diabetes, cancerous cachexia, HIV-infectious cachexia and the like. 
[0010] According to a further aspect, there are provided a use of the compound represented by the aforementioned 
general formula (I) or (II), or a pharmacologically acceptable salt thereof for the manufacture of the aforementioned 
medicament; and a method for the preventive or therapeutic treatment of diseases in which a cytokine such as TNF, 
IL-1 Is mediated, which comprises the step of administering a preventively or therapeutically effective amount of the 
compound represented by the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof 
to a mammal including a human. In addition, the present invention provides an inhibitor against production of tumor 
necrotizing factor (TNF) or lnterieukin-1 (IL-1) which comprises as an active Ingredient the compound represented by 
the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof. 

Best Mode for Carrying Out the Invention 

[0011] Specific explanations of the compounds of the aforementioned general formulas (I) and (II) of the present 
invention will be given below. The compounds represented by the aforementioned general formula (II) are characterized 
in that they have a specific saturated nitrogen-containing heterocyclic group which may have specific substftuents as 
R 3 among the compounds represented by the aforementioned general formula (I). However, the scope of the present 
invention is not limited to the compounds represented by the aforementioned general formula (II), and it should be 
understood that any compounds having as R 3 a saturated nitrogen-containing heterocyclic group which may be sub- 
stituted fall within the scope of the present Invention. 

[0012] In the aforementioned general formulas (I) and (II), examples of the alkyl group represented by R 1 , R 2 or R 4 
include, for example, methyl group, ethyl group, n-propyl group, Isopropyl group, n-butyl group, isobutyl group, sec- 
butyl group, tert-butyl group, n-pentyl group, Isopentyl group, neopentyl group, n-hexyl group and the like. 
[0013] Examples of thecycloalkyl group represented by Ri include, for example, cyclopropyl group, cyclobutyl group, 
cydopentyl group, cyclohexyl group, cycloheptyl group and the like. Examples of the aryl group represented by R 1 
include, for example, phenyl group, 2-pyridyl group, 3-pyridyi group, 4-pyridyl group, 3-pyridazinyl group, 4-pyridazlnyl 
group, 2-pyrimidinyl group, 4-pyrimidinyl group, S-pyrimidinyl group, pyrazinyl group, 2-furyl group, 3-furyl group, 
2-thlenyl group, 3-thlenyl group, 1-pyrrolyl group, 2-pynrolyl group, 3-pyrrolyl group, 1-imldazolyl group, 2-imldazolyl 
group, 4-imldazolyl group, 1 -pyrazolyl group, 3-pyrazolyi group, 4-pyrazolyl group, 5-pyrazolyl group, 2-oxazolyl group, 
4-oxazolyl group, 3-isoxazolyl group, 4-isoxazolyl group, 5-lsoxazolyl group, 2-thlazolyi group, 4-thlazoryl group, 5-thi- 
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group, cyclopropylamlnogroup.<^ooutymmiTO^up,^ ^ Vovrldvhiethvlamino group, benzylamino group, p- 
no group, diethylamlno group, anillno group, pyridylarnno group,^ ^Scaminoaroup represented by R* 

ring Include, for example, methyl group ethyl group "^J™^!^^^ g^up and the like. Exam- 
selbuty. group. tert-buly« group, "^^KSStU ethoxy group, 
plesofthealkoxylgmupwhtehma^^ 

n-propoxy group, isopropoxy group, n-butoxy group ^IJvte of the halogen atom which 
gmup, teopentyloxy gmup. neopen^loxy group^n^^^^ 

by R3 means a saturated nitrogen.corrtain.ng hete ^"^ a ^7 or ^r atoms as ring-constituting atoms. 

grou p P 3-aze«d.ny. group. 2 -morpho«nyl group »2rS"Cw^ may be substttuted that «s 
[0017] in ths aforementioned general ormu a (II), examp ^^J^JJJ * miip , , 8 obutyryl group, 
represented by R* include, for example formyl group, ^°^K5oroac^ gm^ chloro- 

valeryl group. Isovaleryl group, plvaloyt group, fluoroace^ gmup dffluomac^ 8 ^ 
acetyl group.dlchloroacatylgroup.t^^ 
ed by * include, for example, methoxycarbonyl group, ethoxycarbonyl £™ u £^3~^ J t e rt ^oxycamonyl 
carbonyl group, n-butoxycarbonyl group, Isobutoxycarbonyt W^^^ISw^ 

propanesultonyl group, n-butanesulfonyl group and the Bke - m ftne temia ^ e aryi group', the 

» [0018] Inmepresentspecmcatlon.wlthros^ 
homc^lcor heter^Bc ring" and ^ 

are reierred to as "which may be substituted- or -which ^^^^tJu^TnS ££S» MM. 
,ong as It can substitute on the functional groups. The r^^J^^STS hatogen atoms such 
and when two or more substltuents exist, they may be the same or different. Examples mora g 
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as fluorine atom, chlorine atom, and bromine atom; hydroxy! group; alkyl groups such as methyl group, ethyl group, 
n-propyl group, Isopropyl group, n-butyl group, Isobutyl group, sec-butyl group, tert-butyl group, n-pentyl group, iso- 
pentyl group, neopentyl group, and n-hexyl group; trtfluoromethyl group; aryl groups such as phenyl group, naphthyl 
group, and pyridyl group; alkoxyl groups such as methoxy group, ethoxy group, n-propoxy group, isopropoxy group, 
n-butoxy group, Isobutoxy group, sec-butoxy group, and tert-butoxy group; aryloxy groups such as phenoxy group; 
amino groups which may be substituted such as amino group, methylamino group, ethylamino group, n-propytamino 
group, isopropylamino group, cyclopropylamino group, cyclobutylamino group, cyclopentylamino group, cyclohexy- 
lamino group, dimethylamino group, diethylamino group, anilino group, pyridytamino group, benzylamino group, diben- 
zylamino group, acetylamino group, trifluoroacetylamino group, tert-butoxycarbonylamino group, benzyl oxycarbo- 
nylamino group, benzhydrylamino group, and triphenylmethylamino group; formyl group; alkanoyt groups such as acetyl 
group, proplonyt group, n-butyryl group, isobutyryl group, valeryl group, isovaleryl group, pivaloyl group, fluoroacetyl 
group, difluoroacetyl group, trifluoroacetyl group, chloroacetyl group, dichloroacetyl group, and trtch I oro acetyl group; 
alkoxycarbonyl groups such as methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, isopropox- 
ycarbonyl group, n-butoxycarbonyl group, Isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 
group, n-pentyloxycarbonyl group, and n-hexytoxycarbonyl group; benzyloxycarbonyl group; carbamoyl group; alkyl- 
carbamoyl groups such as methylcarbamoyi group, ethylcarbamoyi group, n-propylcarbamoyl group, isopropylcar- 
bamoyl group, n-buty {carbamoyl group, isobutylcarbamoyl group, sec-butylcarbamoyl group, and tert-butytcarbamoyt 
group; thlocarbamoyt group; alkylthlocarbamoyl groups such as methylthiocarbamoyl group, ethytthiocarbamoyl group, 
n-propylthiocarbamoyl group, isopropytthiocarbamoyl group, n-butyithlocarbamoyt group, isobutytthiocarbamoyl 
group, sec-buty!thiocarbamoyl group, and tert-butylthlocarbamoyl group; amfdlno group; alkylthio groups such as meth- 
ylthlo group; alkanesutfinyi groups such as methanesulfinyl group; alkanesutfonyl groups such as methanesutfonyl 
group, ethanesulfonyl group, n-propanesulfonyl group, and n-butanesulfonyl group; arytsulfonyt groups such as p- 
toiuenesuifonyl group, p-methoxybenzenesulfonyt group, and p-fluorobenzenesuffonyi group; aralkyi groups such as 
benzyl group, naphthyl group, pyridytmethyl group, furfuryj group, and triphenylmethyl group; nitro group; cyano group; 
suifamoyi group; oxo group; hydroxylmlno group; alkoxytmlno groups such as methoxylmino group, ethoxytmlno group, 
n-propoxyimino group, and isopropoxyimino group; ethylenedloxy group and the like. 

[0020] The compounds represented by the aforementioned general formulas (I) and (II) of the present Invention can 
be converted Into salts, preferably, pharmacologically acceptable salts, if desired; or free bases can be generated from 
the resulting salts. 

[0021] Examples of the salts, preferably, the pharmacologically acceptable salts, of the compounds represented by 
the aforementioned general formulas (I) and (II) of the present invention include acid-addition salts, for example, salts 
with mineral acids such as hydrochloric acid, hydrobromic acid, hydroiodb acid, nitric acid, sulfuric acid, and phosphoric 
acid; and salts with organic acids such as acetic acid, propionic acid, butyric acid, formic acid, valeric acid, maleic acid, 
fumaric acid, citric acid, oxalic acid, malic acid, succinic add, lactic acid, methanesulfonic acid, ethanesulfonic acid, 
benzenesutfonic acid, p-totuenesuifonlc acid, mandelic acid, 1 O-camphorsulfonlc add, tartaric acid, stearic add, glu- 
conic acid, nicotinic acid, trtflu oro acetic acid, and benzoic add. 

[0022] Among the compounds represented by the aforementioned general formulas (I) and (II) of the present inven- 
tion, optical Isomers may exist for compounds having asymmetric carbons. These optical active compounds and mix- 
tures thereof fall within the scope of the present invention. 

[0023] Trie compounds represented by the aforementioned general formulas (I) and (II) or the salts thereof according 
to the present Invention can exist as any crystalline form depending on manufacturing conditions, or exist as any 
hydrate or solvate. These crystalline forms, hydrates or solvates, and mixtures thereof fall within the scope of the 
present invention. 

[0024] Preferred compounds of the present invention Include, for example, the following compounds and salts there- 
of; however, the present invention is not limited to these examples: 

(1 ) 4-chton>1 -{2-(4-pIperidyl)ethyi]-1 H-lmidazo[4,5-c]quinoline; 

(2) 4,8-dichloro-1 -{2-(4-plperldyl)ethyQ-1 H-lmldazo[4,5-c)quinoline; 

(3) 4-chloro-e-methyM -{2-(4-piperidy0ethy1]-1 H-imidazo[4,5-c]quinollne; 

(4) 4-chloro-8-methoxy-1 -[2-(4-plperidyl)ethyr]-1H-lmidazo[4,5-c]quinoline; 

(5) 4-chloro-2-phenyM-[2 -(4-plperidyt)ethyl]-1H-lmidazo[4,5-c]qufnoline; 

(6) 4,8-dichloro-2-phenyM -{2-(4-piperidy1)ethyi]-1 H-lmldazo[4,5-c]quinoline; 

(7) 4-chloro-8-methy»-2-pheny1-1-[2K4-piperid^emyn-1H-lmldazot4,5 -c]qulnollne; 

(8) 4-chloro-8-methoxy-2-phenyM -[2-(4-piperidyi)ethyl]-1 H-lmldazo[4,5-c]qulnoline; 

(9) 4-chloro-1 -f2-(4-piperidyr)ethyl]-2-trifluoromethyl-1 H-lmidazo[4,5-c]quinoline; 

(10) 4,8-dichloro-1-{2-(4-plperidyl)ethy1]-2 -trifluoromethyl-1H-lmldazo[4,5-c]qulnoline; 

(11) 4<hloro-8-methyl-1-{2-(4-plperidy0ethy0-2-tr1fluoromethyl-1H 

(1 2) 4-chloro-8-methoxy-1 -{2-(4-piperidyl)ethyl]-2-trifluoromethyi-1 H-imidazo[4,5-c]quinoline; 
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(13)4-chloro-2-(4-methylpher^1-[2-(4-p^ 

1 4) 4<hloro-2-(4^nethoxyphenyD-H2-(4-plperidyl)ethyl]-1 H-lmldazo[4,5-c]quinollne; 

15) 4<hloro-2-(4^luoropheny))-142-(4i)iperidyl)ethyQ-1H-lmldazot4 > 5-o]quinollne; 

(16) 4-chloro-1-{2 -(4i)lp9ridyl>thy1h2K44rifhJorom^phenyl>1H^ldazo[4,5K:]qulnoline; 

(1 7) 4-chloro-2-(2-furyl)-1 -£2-(4-p1pertdy0ethyl]-1 H-imidazo[4,5-c]qulnollne; 

(18) 4-chloro-1-[2-(4-pipertdyl)ethyO-2-(2-thleny1)-1H-lmldazo[4,5-c]qulnotlne; 

(1 9) <Khloro-2-(2-imidazolyl)-1 -(2-(4-piperidyr)ethylH H-tmidazo^.S-clquinoflne; 
20) 4-chloro-1 -[2-(4-piperidyOetryQ-2-(2-thla20lyl)-1 H-lmldazo[4,5-c]qulnollne; 

(21 ) 4-chloro-2-(5-methyl-2-thlenyl)-1 -t2-(4-plporldyl)ethyl]-1 H-lmlda2o[4.5-clquinollne; 

(22) 4-chloro-1-P-(4^lperidy0ethyll-2-(2-pyrrolyl)-1H-imidazo[4 l 5<]quinoline; 

(23) 4-methyl-2-phenyl-1-{2 -(4-ptperidyl)ethyll-1 H-imWazo[4,5-c]quinoline; 
24) 2-(44luoropheny1)-4^ethyl-H2-{4-plperidyl)ethyl].1H-lmida20[4,S-c]qulnollne; 
(26 4-mothyl-1 ^2-(4-plperidyDethyl]-2-(4-trtfluoromethylphenyl).1 H-imidazo[4 1 5-c]qulnollne; 

(26) 2-(24utyO^Hnethyl-H2-(4^iperidyl)ethyO-1H-lmidazo[45-c]qulnoline; 

(27) 4-methyl-1 -[2-(4-ptperidyl)emvt]-2-(2-OTlenyl)-1 H-lm!dazo[4,5-clqulnoline; 

28) 2-(2Hmldazoly0^ethyl-H2K4iJiperidyl)8thyl>1H-lmidazo[4,5<]quinoline; 

29) 4vTiethyl-H2-(4-piperidyI)ethyl]-2H2-thla20lyl)-1H-imida20t4 l 5-c]qulnoline; 
30 4-methyl-2-(3™*hyl-2-thte^ 

(31)4-methyl-2-(5^ethyl-2-thienyl)-1^4-pip9ridy0ethyll-1H-imidazol4 l 5-c]quino 
20 ( 32)4-methyl-142-(4-piperidy0othyn-2-(2.pym)lyl).1H.lmldazot4.5<lquinoBne; 

33)4-methyl-2-(1-memy1-2i)yn^ly0-^^^ 

34 4^hlo^6 l 7,8.9-tetrahydro-2-pheny1-H2-(4 i .lperldyl)ethylh1 H - lmldaz0 t 4 ^ u n ^" e : , . 
36 ^to^rldlhydro*^ 

sej^hlo^^henyl-l^^lpertdylJethyq-IH-lmldazoie^hleno^^^pyrtdlne; 
23 (37) 4-chloro-2-phenyl-1 -[2-(3-plperfdyl)ethyr]-1 H-lmldazo^^lquinoOne; 

(38) -K5hloro-1-{2-{2-moipholiny1)ethyn-2-phenyl-1 H-imidazo[4,5-c]quinoline; 
f3914^hloro-2-phenyl-1-[2-{1-plpera2lnyI)ethyl]-1H-lmldazot4,5-c]qulnollne; 

S) 4'ilo^7.8,9.tetrahydro.2-hy^ 

i42)4^loro-2-(3-methyl-2^ 

[0025] The novel 1 H-bnidazopyridine derivatives represented by the aforementioned general foroutai (IV orOOac- 
S„ J the D resent invention on be prepared by various methods; however, the preparation methods of the com- 

• S2of£ p P ret^ 

?M Compounds represented by the aforementioned general formula (I) will be given and It is obvious that these prep- 
aration methods indude the compounds repi^erted by me aforementioned general formula (11). 

Se used in accordarvoe with the method disclosed In Japanese Patent Unexamined Publication (KOKAI) No. Hel 
40 3-206078/1991 or Tetrahedron, Vol. 51, p. 5813 (1995): 



45 



50 



55 
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OX) 



wherein R 5 represents hydroxyi group or an alkyl group; R 6 represents chlorine atom or an alkyl group; R r has the 
same meaning as that defined for R 1 (except for hydroxyi group); and R 3 , m and ring A have the same meanings as 
those defined above. 

[0027] In Step 1 , the compound of the general formula (IV) can be obtained by allowing the compound represented 
by the general formula (III) to react with a nitrating agent such as concentrated nitric add and fuming nitric acid in the 
presence or absence of acetic acid, sulfuric acid or the like at a temperature ranging from 0*C to 200 # C. 
[0028] In Step 2, the compound of the general formula (V) can be obtained by allowing the compound of the general 
formula (IV) to react with an appropriate chlorinating agent, for example, phosphorus oxychloride, thlonyl chloride, 
phosgene, oxaJyi chloride, phosphorus pentachloride or the like, in the presence or absence of a solvent such as 
toluene at a temperature ranging from 0°C to 200°C. 

[0029] In Step 3, the compound of the general formula (VII) can be obtained by reacting the amine represented by 
the general formula (VI) with the compound of the general formula (V) in a solvent such as N,N-dimethy(formamide 
and toluene in the presence or absence of a base such as triethylamine and potassium carbonate at a temperature 
ranging from -1 0*C to the reflux temperature of a solvent. 

[0030] In Step 4, the compound of the general formula (VIII) can be obtained by reducing the nftro group in the 
compound of the general formula (VII) according to an appropriate reducing method, for example, catalytic reduction 
using a metal catalyst such as platinum, Raney nickel, and palladium/carbon; reduction using nickel chloride and so- 
dium borohydride; reduction using iron powder and hydrochloric acid and the like. 

[0031] The reduction can be carried out in a solvent such as water, methanol, ethanol, and tetrahydrofuran, as well 
as a mixed solvent thereof, at a temperature ranging from 0*C to the reflux temperature of the solvent 
[0032] In Step 5, the compound of the general formula (IX) can be obtained by reacting the compound of the general 
formula (VIII) with a compound represented by the following general formula (XI), (XII) or (XIII): 



n C(OR) 3 



R COX 



(XI) 
(XH) 



EP 1 104 764 A1 



(R r CO) 2 0 (XIII) 

wherein R represents a lower alkyl group; X represents a halogen atom; R 1 ' has the same meaning as that defined for 
5 Ri (except for hydroxyl group), , 

In the presence or absence of a basic catalyst such as triethylamlne, or an acid catalyst such as hydrochloric acid and 
p-toluenesu!fonlc acid, In the presence or absence of a solvent such as N,N-dlmethylformamlde, tetrahydrofuran, ac- 
etonltrile, xylene and toluene, at a temperature ranging from 0°C to 200*0. 

[0033] In Step 6, as a method in place of Step 5, the compound of the general formula (IX) can be obtained by 
to reacting the compound of the general formula (VIII) with a compound represented by the following general formula 
(XIV): 

R 1 CHO (XIV) 

13 

wherein R 1 ' has the same meaning as that defined for R 1 (except for hydroxyl group), In the presence of2,3-dichloro- 
5,6-dicyano«1 ,4-benzoqulnone in a solvent such as acetonitrile, 1,4-dioxane and tetrahydrofuran at a temperature 
ranging from 0 P C to the reflux temperature of the solvent. 

[0034] In Step 7, as a method in place of Step 5 or 6, the compound of the general formula (X) can be obtained by 
20 reacting the compound of the aforementioned general formula (VI II) with a compound represented by the following 
general formula (XV): 

R r COOH (XV) 

25 

wherein R 1 ' has the same meaning as that defined for R 1 (except for hydroxyl group), in the presence or absence of 
an acid catalyst such as hydrochloric acid and sulfuric add, in the presence or absence of a solvent such as N,N- 
dimethylformamide and toluene, at a temperature ranging from 0°C to 200 P C. Moreover, when R 5 represents hydroxyl 
group in the generaJ formula (X), the compound of the general formula (IX) can be obtained by carrying out chlorination 
30 in Step 8. 

[0035] The chlorination is carried out by protecting the compound of the general f o rmula (X), If desired, at the nitrogen 
atom not bound to the (CH^ m group, that is adjacent to the saturated nitrogen-containing heterocyclic group repre- 
sented by R 3 , with a protecting group such as alkanoyl groups in a conventional manner, then reacting with an appro- 
priate chlorinating agent, for example, phosphorus oxychioride, thionyl chloride, phosgene, oxaiyl ch loride, phosphorus 
35 pentachloride or the like in the presence or absence of a solvent such as toluene at a temperature ranging from 0°C 
to 200°C, and further deprotecting in a conventional manner, if desired, to obtain the compound of the general formula 
(IX) wherein R 6 is chlorine atom. 

[0030] In the second synthetic method of the compounds of the present invention, the compound of the general 
formula (XVI): 



43 




(XVT) 



wherein R 3 , R 8 , m and ring A have the same meanings as those defined above, 

can be obtained by allowing the compound of the general formula (VIII) to react together with triphosgene In the pres- 
ence of a base such as triethylamlne and potassium carbonate In a solvent such as 1 ,2-dtehloroethane, 1 ,4-dioxane, 
-tetrahydrofuran, N,N-dlmethylformamide and toluene at a temperature ranging from 0 W C to the reflux temperature of 
a solvent 

[0037] In the third synthetic method of the compounds of the present invention, the compound of the general formula 
(XVII): 



8 



EP 1 104 764 A1 



5 




wherein Z represents an aromatic ring; the symbol "a" represents an integer of 1 or 2; and R 3 R e , m and ring A have 
the same meanings as those defined above, can be obtained by carrying out suitable oxidation of the compound of 
the general formula (IX) which has an aryl group substituted with methylthio group as R 1 ', after protecting, if desired, 
the nitrogen atom not bound to the (CH 2 ) m group, that is adjacent to the saturated nitrogen^ontainlng heterocyclic 
15 group represented by R 3 , with a protecting group such as alkanoyl groups in a conventional manner, and further de- 
protecting in a conventional manner, if desired. 

[0038] The oxidation can be carried out in various manners according to the desired product. More specifically, the 
preparation can be made, when the symbol "a" represents an Integer of 1, by reacting with an oxidizing agent, for 
example, chromic acid, hydrogen peroxide, m-chloroperbenzoic acid, sodium periodate, potassium periodate or the 
like, or when the symbol "a" represents an integer of 2, with an oxidizing agent, for example, chromic acid, hydrogen 
peroxide, m-chloroperbenzolc acid, osmium tetraoxlde, ruthenium tetraoxide or the like, In a solvent such as tetrahy- 
drofuran, 1,4-dloxane, 1,2-dlchloroethane, methanol, acetone, and water, as well as a mixed solvent thereof, at a 
temperature ranging from 0°C to the reflux temperature of a solvent 

[0039] In the forth synthetic method of the compounds of the present invention, the compound of the general formula 
« (I) wherein R 2 Is hydroxyl group can be obtained by allowing a compound of the general formula (I) wherein R 2 is 
chlorine atom to react with water and an appropriate acid or base in a solvent at a temperature ranging from 0°C to - 
the reflux temperature of a solvent. Examples of the appropriate acid Include, for example, organic acids such as formic s - 
acid, acetic acid, and trlfluoroacetic acid, and mineral acids such as hydrochloric acid, sulfuric acid, and hydrobromlc 
acid. Examples of the appropriate base include, for example, hydroxides, carbonates and hydrogencarbonates of alkali 
30 metal such as sodium and potassium and of alkaline-earth metal such as magnesium and calcium and the like. Ex- 
amples of the solvent Include, for example, alcohols such as methanol, ethanol and n-propanol, N.N-dlmethylforma- 
mlde, 1 ,4-dloxane, tetrahydrof uran and the like, and water-containing solvents thereof. 

[0040] In the fifth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is fluorine atom, bromine atom or iodine atom and R 1 Is R 1 ' can be obtained by allowing a compound 
" 55 which Is obtained by reacting the compound of the general formula (I) wherein R 2 Is chlorine atom and R* is Ri* or 
wherein R 2 is hydroxyl group and R* Is R 1 ' with trffluoromethanesulfonic anhydride, methanesulfonyl chloride or p- 
toluenesutfonyl chloride to react with a metal hailde (e.g., potassium fluoride, sodium fluoride, lithium fluoride, potassium 
bromide, sodium bromide, potassium Iodide, sodium iodide, etc.) In an aprotic solvent such as dimethylsulfoxide, N, 
N-dirrathylformamide, and acetonitrile In the presence or absence of a phase-transfer catalyst such as tetraphenyl- 
40 phosphonium bromide, hexadecyltrtbutylphosphonium bromide, and 1 e-crown-6 at a temperature ranging from 0°C to 
the reflux temperature of a solvent. 

[0041] In the sixth synthetic method of the compounds of the present Invention, the compound of the general formula 
(I), wherein R 3 is a saturated nitrogen-containing heterocyclic group of which the nitrogen atom that Is not bound to 
the adjacent (CH£ m group is deprotected, can be obtained by subjecting the compound of the general formula (I), 
45 wherein R 3 is a saturated nitrogen-containing heterocyclic group having a protecting group such as alkanoyl groups, 
alkoxycarbonyl groups, benzyl group and trffluoromethyi group on the nitrogen atom which is not bound to the adjacent 
( CH 2)m 9 rou P. to deprotection with an acid or alkali, or to catalytic reduction with a metal catalyst, according to the type 
of the protecting group of the nitrogen atom. 

[0042] The deprotection by using an acid or alkali can be carried out with an appropriate acid or base in the presence 
so or absence of a cation scavenger such as anisole and thloanisole in a solvent. Examples of the solvent used include, 
for example, ethyl acetate, methylene chloride, 1 ,2-dichloroethane, 1 ,4-dioxane, methanol, ethanol, n-propanol, N,N- 
dlmethylformamlde, tetrahydrof uran, and water, as well as a mixed solvent thereof. Examples of the acid used include, 
for example, hydrochloric acid, an ethyl acetate solution of hydrogen chloride, an ethanolic solution of hydrogen chlo- 
ride, sulfuric add, hydrobromlc acid, trlfluoroacetic acid, methanesutfonic acid, p-toluenesulfonic acid, formic acid, 
55 acetic acid and the like. Examples of the base include, for example, hydroxides, carbonates and hydrogencarbonates 
of alkali metal such as sodium and potassium, and of alkaline-earth metal such as magnesium and calcium and the 
like. The reaction can be carried out at a temperature ranging from 0 # C to the reflux temperature of a solvent 
[0043] The catalytic reduction can be earned out by using an appropriate metal catalyst such as platinum, palladium/ 
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carbon, Raney nickel, Pearlman's reagent in water, an alcohol such* as methanol, ethanol and n-propanol, and acetic 
acid, as well as a mixed solvent thereof In the presence or absence of an acid such as hydrochloric acid at a temperature 
ranging from room temperature to the reflux temperature of the solvent under a pressure ranging from normal pressure 
to 200 kg/cm 2 . 

[0044] In the seventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 2 Is phenoxy group which may be substituted can be obtained by reacting the compound of the 
general formula (i) wherein R 2 is chlorine atom with a phenol derivative which may be substituted in the presence of 
a base such as sodium hydroxide and potassium hydroxide In the presence or absence of a solvent such as N,N- 
dimethyiformamide and toluene at a temperature ranging from 0*C to 200°C. 

[0045] In the eighth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R z is 
phenoxy group which may be substituted, that is obtained by the seventh synthetic method, to reaction together with 
ammonium acetate In the presence or absence of a solvent such as N,N-dimethylformamide and toluene at a temper- 
ature ranging from 0°C to 200°C. 

[00461 In the ninth synthetic method of trie compounds of the present invention, the compound of the general formula 
(I) wherein R 2 Is amino group which may have one or two substituents or a cyclic amino group which may be substituted 
can be obtained by subjecting the compound of the general formula (I) wherein R 2 is chlorine atom to reaction together 
with an amine derivative which may have one or two substituents or a cyclic amine derivative which may be substituted 
in the presence or absence of a base such as triethylamine, potassium carbonate and sodium hydride in the presence 
or absence of a solvent such as water, alcohols including methanol, ethanol and n-propanol, methylene chloride, 
1 ,2-dichlroethane, N,N-dimethylformamide, 1 ,4-dloxane, tetrahydrofuran and toluene at a temperature ranging from 
0°C to 200°C under normal pressure or a pressurized condition. 

[0047] In the tenth synthetic method of the compou nds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R 2 Is 
benzylamlno group, dibenzylamino group, or p-methoxybenzylamino group, which Is obtained In the ninth synthetic 
method, to catalytic reduction by using an appropriate metal catalyst, or by subjecting the compound of the general 
formula (I) wherein R 2 Is p-methoxybenzylamino group to deprotection using an acid. 

[0048] The catalytic reduction can be carried out with a metal catalyst such as palladium/carbon and Pearlman's 
reagent in a solvent such as alcohols including methanol and ethanol, and water, as well as a mixed solvent thereof 
at a temperature ranging from room temperature to the reflux temperature of a solvent In the presence or absence of 
an add such as hydrochloric acid, acetic acid and foirnic acid, ammonium formate, cyclohexene, and cyciohexadlene 
under a pressure ranging from normal pressure to 200 kg/cm 2 . The deprotection using an acid can be carried out with 
an acid such as hydrochloric acid, sulfuric acid, trifluoroacetic acid and trifluoromethanesuifonlc add in a solvent such 
as alcohols including methanol and ethanol, methylene chloride, 1 ,2-dlchloroethane, 1,4-dioxane, tetrahydrofuran, 
toluene, and N,N-dimethylformamide in the presence or absence of a cation scavenger such as anlsole and thioanlsole 
at a temperature ranging from 0°C to the reflux temperature of a solvent. 

[0049] In the eleventh synthetic method of the compounds of the present Invention, the compound of the general 
formula (I) wherein R 3 Is a saturated nitrogen-containing heterocydlc group which Is substituted with oxo group can 
be obtained by reacting the compound of the general formula (I) wherein R 3 Is a saturated nitrogen-containing hete- 
rocydlc group which Is substituted with ethylenedloxy group, with an acid such as hydrochloric add, an ethyl acetate 
solution of hydrogen chloride, an ethanolic solution of hydrogen chloride, sulfuric add, hydrobromic acid, trifluoroacetic 
acid, p-toluenesulfonic acid, formic acid and acetic acid in the presence or absence of a solvent such as ethyl acetate, 
methylene chloride, 1,4-dioxane, tetrahydrofuran, methanol, ethanol, n-propanol and N.N-dimethylformamlde, or a 
water-containing solvent thereof at a temperature ranging from 0°C to 200 a C. 

[0050] In the twelfth synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group which is substituted with hydroxylmino 
group or an alkoxylmino group can be obtained by reacting the compound of the general formula (I) wherein R 3 Is a 
saturated nitrogen-containing heterocydlc group which Is substituted with oxo group, that is obtained by the eleventh 
synthetic method, with a compound represented by the following general formula (XVIll): 

R 7 -0-NH 2 (XVIII) 
wherein R 7 represents hydrogen atom or an alky! group, 

In the presence or absence of a base such as triethylamine, dilsopropylethylamlne, sodium carbonate, potassium 
carbonate, sodium hydrogencarbonate and sodium acetate In a solvent such as alcohols Including methanol, ethanol 
and n-propanol, N.N-dimethylformamide, 1 ,4-dloxane, tetrahydrofuran, and toluene at a temperature ranging from 0°C 
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to the reflux temperature of a solvent. 

[0051] In the thirteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 2 is hydrogen atom can be obtained by subjecting the compound of the general formula (I) wherein 
r2 is chlorine atom to catalytic reduction using a metal catalyst such as platinum and palladium/carbon in the presence 
5 or absence of an acid such as hydrochloric acid and acetic acid in an alcohol solvent such as methanol and ethanol 
or a water-containing solvent thereof under normal pressure at a temperature ranging from room temperature to the 
reflux temperature of a solvent. 

[0052] In the fourteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I), wherein R 3 is a saturated nitrogen-containing heterocyclic group having an appropriate substituent on the 

10 nitrogen atom which is not bound to the adjacent (CH 2 ) m group, can be obtained by reacting an appropriate reagent 
with the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group not 
having a protecting group on the nitrogen atom which is not bound to the adjacent (CH2) m group. 
[0053] The reaction can be carried out in the presence or absence of a solvent such as N,N-dimethylformamide, 
methylene chloride, tetrahydrofuran, toluene, pyridine, nitrobenzene, 1 ,2-dlchloroethane, 1 ,4-dioxane, methanol, eth- 

13 anol, n-propanot and water, as weil as a mixed solvent thereof, in the presence or absence of a base such as triethyl- 
amine and potassium carbonate at a temperature ranging from O'C to 200°C. 

[0054] Examples of the appropriate reagent include, for example, alkyl halides, triphenytmethyl chloride, benzyl chlo- 
ride, benzhydryl chloride, a mixture of formic acid and formalin, acetyl chloride, acetic anhydride, trifluoroacetic anhy- 
dride, benzoyl chloride, benzyl chlorocarbonate, ethyl chlorocarbonate, di-tert-butyl dicarbonate, sodium cyanate, alkyl 
20 isocyanates, sodium thiocyanate, alkyl isothiocyanates, 1 H-pyrazole-1 -carboxamidine, methanesutfonyl chloride, p- 
toluenesuifonyl chloride, p-fluorobenzenesulfonyt chloride, urethanes, alkyturethanes, thlourethanes, alkylth- 
iourethanes and the like. 

[0055] In the fifteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I), wherein R 3 Is a saturated nitrogen-containing heterocyclic group substituted with an alkoxycarbonyl group 

23 or benzyloxycarbonyl group on the nitrogen atom which is not bound to the adjacent (CH2) m group, can be obtained 
by reacting the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group ; 
substituted with an alkyl group or benzyl group on the nitrogen atom which is not bound to the adjacent (CH£ m group v 
with an alkyl chlorocarbonate or benzyl chlorocarbonate in the presence or absence of a solvent such as methylene 
chloride and toluene in the presence or absence of a base such as triethylamine and potassium carbonate at a tenv 

30 perature ranging from 0°C to 200*C. 

[0056] Some of the compounds represented by the general formulas (III) to (VIII) which are starting materials or 
synthetic intermediates in the preparations of the compounds of the present invention are known compounds, which 
are disclosed in, for example, Journal of Medicinal Chemistry, Vol. 1 8, p. 726 (1 975}; Vol. 33, p. 1 880 (1990); and Vol. 
40, p. 1779 (1997); International Patent Publication No. 97/20820; European Patent Publication No. 223124 (1987) 

33 and the like, and can be prepared according to the method described therein. The preparations of some novel com- 
pounds will be described in reference examples. 

[0057] The medicaments which comprise as an active tngredlentthe novel 1 H-lmldazopyridlne derivative represented 
by the aforementioned general formula (I) or (II) or a salt thereof are generally administered as oral preparations in the 
forms of capsules, tablets, fine granules, granules, powders, syrups, dry syrups and the tike, or as parenteral prepa- 
^o rations in the forms of Injections, suppositories, eye drops, eye ointments, ear drops, nasal drops, dermal preparations, 
Inhalations and the like. These formulations can be manufactured according to conventional methods by addition of 
pharmacologically and pharmaceutical^ acceptable additives. For example, In the oral preparations and suppositories, 
pharmaceutical ingredients may be used such as excipients such as lactose, D-mannitol, com starch, and crystalline 
cellulose; disintegrators such as carboxymethylceliulose and carboxymethylcellulose calcium; binders such as hydrox- 
ys ypropyteellulo8e t hydroxypropylmethyteellulose, and polyvinylpyrrolidone; lubricants such as magnesium stearate and 
talc; coating agents such as hydroxypropytmethylceliulose, sucrose, and titanium oxide; bases such as polyethylene 
glycol and hard fat and the like. In injections, or eye or ear drops and the like, pharmaceutical ingredients may be used 
such as solublllzers or solubillzlng aids which may constitute aqueous preparations or those dissolved upon use such 
as distilled water for Injection, physiological saline, and propylene glycol; pH modifiers such as inorganic or organic 
30 acids or bases; Isotonlcfnes such as sodium chloride, glucose, and glycerin; stabilizers and the like; and In eye ointments 
and dermal preparations, pharmaceutical ingredients which are suitable for ointments, creams and patches such as 
white vaseline, macrogols, glycerin, and cotton cloth. 

[0058] A dose of the compounds of the present invention to a patient under therapeutic treatment is generally from 
about 0.1 to 1 ,000 mg in oral administration, and from about 0.01 to 500 mg in parenteral administration for an adult, 
33 which may depend on the symptoms of the patient The aforementioned dose can be administered once a day or 
several times a day as divided portions. However, it Is desirable that the aforementioned dose may suitably be Increased 
or decreased according to a purpose of a therapeutic or preventive treatment, part or type of a disease, and the age 
or symptoms of a patient. 
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Examples 

[0059] The present invention will be explained by referring to Reference Examples and Working Examples, However, 
the scope of the present invention is not limited to these examples. 

[0060] The abbreviations in the tables have the following meanings: Ph, phenyl; Bn, benzyl; Boc, tert-butoxycarbonyl; 
Ac, acetyl; Ms, methanesulfonyl; Ts, p-toluenesutfonyl; Me, methyl; Et, ethyl; n-Bu, n-butyl. 

Reference example 1 

Ethyl N-triphenylmethyl-4-piperidinecarboxylate 

[0061] To a solution of 76.5 g of ethyl isonlpecotate and 81 .5 ml of triethylamine In 750 ml of methylene chloride, 
149 g of triphenylmethyl chloride divided In three portions was added portionwlse at room temperature, and the mixture 
was stirred for 1 6 hours. The reaction mixture was added with water and extracted with methylene chloride. The extract 
was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The resulting 
brown liquid was added with diisopropyl ether, and the precipitated crystals were collected by filtration and washed 
with diisopropyl ether to give 184 g of pale yellow crystals. Recrystaliization from ethanol gave colorless prisms having 
the melting point of from 147.5 to 148.5°C. 



Elemental analysis for C27H29NO2 


Calculated % 
Found % 


C, 81.17; 
C, 81.19; 


H,7;32; 
H.7.22; 


N, 3.51 
N, 3.44 



Reference example 2 
N-TripherrylmethyW-piperldinemethanol 

[0062] To a suspension of 1 0.6 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 112 g 
of ethyl N-triphenylmethyl-4-plperidlne-carboxylate In 400 ml of dried tetrahydrofuran was added dropwlse under tee- 
cooling, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with 
a mixture of tetrahydrofuran and 1 0% aqueous sodium hydroxide solution under Ice-cooling. An Insoluble matter was 
filtered off and washed with tetrahydrofuran. The filtrates were combined and concentrated to give a colorless solid. 
The colorless solid was washed with methanol to give 84.2 g of colorless crystals. Recrystaliization from methanol 
gave colorless crystals having the melting point of from 92 to 99.5°C. 



Elemental analysis for C^H^NO 


Calculated % 
Found % 


C, 83.99; 
C, 83.79; 


H, 7.61; 
H, 7.74; 


N, 3.92 
N, 3.94 



[0063] In accordance with the method of Reference example 2, the compound of Reference example 3 was obtained. 

Reference example 3 

N-Triphenylmethyl-4-plperidineethanol 

[0064] 

Appearance: coloriess liquid 

NMR spectrum 6 (CDCyppm: 1.26(1H,brs), 1 .38(2H 1 brs) l 1.45-1.58(4H,m), 1.67(2H,d. J=12Hz), 3.05(2H,brs), 
3.74(2H,t,J=6Hz). 7.14(3H,t ( J=7.5Hz), 7.24{6H,t,J=7.5Hz), 7.46(6H,brs) 
IR spectrum v (llq.Jcm* 1 : 3416 
Mass spectrum m/z: 371 (M + ) 
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Reference example 4 

(N-Triphenylmethyl-4-plperidyI)methyl methanesulfonate 

5 [0065] To a solution of B4.0 g of N-triphenylmethyl-4-plperidInemethanol and 36.2 ml of triethylamine In 420 ml of 
dried tetrahydrofuran, 1 8.3 ml of methanesulfonyl chloride was added dropwlse under Ice-cooling, and the mixture was 
stirred at room temperature for 5.5 hours. The reaction mixture was added with water and extracted with diethyl ether. 
The extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. 
The resulting residue was added with a mixture of Isopropanol and methanol, and the precipitated crystals were col- 

10 lected by filtration and washed with methanol to give 90.4 g of colorless crystals. Recrystallization from a mixture of 
methylene chloride and methanol gave colorless prisms having the melting point of from 129.5 to 134°C. 





Elemental analysis for C^H^NOaS 


13 


Calculated % 


C, 71.69; 


H, 6.71; 


N, 3.22 




Found % 


C, 71.68; 


H.6.47; 


N, 3.19 



[0066] In accordance with the method of Reference example 4, the compound of Reference example 5 was obtained. 
20 Reference example 5 

2-(N-Trlpheny1methyl-4-plperidyl)ethyl methanesulfonate 
[0067] 

23 

Appearance: colorless crystals 
Recrystallization solvent: methanol - diethyl ether 
mp:111.5-114 # C 



Elemental analysis for C^h^NOgS 


Calculated % 
Found % 


C, 72.13; 
C, 72.03; 


H, 6.95; 
H, 7.12; 


N, 3.12 
N, 3.14 



Reference example 6 

4-A2ldomethyl-N-triphenylmethylpiperldine 

[0068] A suspension of 60.0 g of (N-trlphenylmethyl-4-plperldyl)methyl methanesulfonate and 17.9 g of sodium azide 
in 300 ml of dried N,N-d!methyl-formamide was stirred at 70 # C for 17 hours. After the reaction, an insoluble matter 
was filtered off and the filtrate was concentrated. The resulting residue was added with water and extracted with ethyi 
acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent was 
evaporated. The resulting solid was washed successively with ethanol and n-hexane to give 42.6 g of colorless crystals. 
Recrystaflization from a mixture of methanol and diethyl ether gave colorless crystals having the melting point of from 
103.5to105.5*C. 





Elemental analysis for C^H^Is^ 




Calculated % 


C, 78.50; 


H, 6.85; 


N, 14.65 


50 


Found % 


C, 78.45; 


H.6.74; 


N, 14.82 



Reference example 7 



tert-Butyl 2-(2-azldoethyl)-1 -piperidinecarboxylate 

55 

[0069] To a solution of 46.7 g of tert-butyl 2-(2-hydroxyethyl)-1-plperidine-carboxylate and 31 .3 ml of triethylamlne 
in 300 ml of dried tetrahydrofuran, 1 5.8 ml of methanesulfonyl chloride was added dropwise under ice-cooling, and the 
mixture was stirred at room temperature for 2 hours. The reaction mixture was added with water and extracted with 
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«. . The extract was washed successively with water and saturated brine, and dried, and then the solvent 
diethyl JSSuZ sot was wished wtth n-heptane to give 54.4 g of coioriess crystais. And then, 22.9 g 

Sue was addi wtt JISJSSS with ethy. acetate. The extract was washed success^ with water and 
sTtSated brine ani Tdried, and then the sofcent was evaporated to give 435 g of a yellow liquid. 

NMR soectrum 8 (DMSO-defepm: l.20-1.32(1H,m),1.40(9H,s),1.48-1.58(5H,m),1.60-1 ,68(1H,m),1 .88-1 .96(1 H, 

IR spectrum v (llq.)cnr': 2104,1692 
Reference example 8 
4-Oxo-1 -plperidineacetonitrile 

crystals. 

NMR spectrum 6 (CDCyppm: 2.53(4H l t,J=6Hz),2.91(4H l U-6Hz),3.66(2H l s) 
IR spectrum v (KBr)cnr 1 : 2232,1714 
Mass spectrum m/z: 138(M + ) 

[0071] .naccordancewimthemethodofRe^ 
Reference example 9 

4-(tert-Butoxycarbonylamlno)-1-ptperidlneacetonltrile 
[00721 

Appearance: colorless needles 
Recrystallization solvent: methanol 
mp: 147-148 B C 



Elemental analysis for C^^Na^ 


Calculated % 
Found % 


C, 6023; 
C, 60.08; 


H. 8.84; 
H, 8.63; 


N, 17.56 
N, 17.56 



Reference example 10 
N-Triphenylmethyl^lperidlneacetonltrile 

138to139°C. 
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Elemental analysis for C^H^Nz 


Calculated % 
Found % 


C, 85.21; 
C, 85.35; 


H, 7.15; 
H, 7.26; 


N, 7.64 
N, 7.62 



[0074] In accordance with the method of Reference example 1 0, the compounds of Reference examples 1 1 through 
13 were obtained. 



Reference 
example 




Physical properties 
(Reorystalliration solvent) 


11 




colorless crystals (MeOH-EtjO) 

mp.1585-1«0J5lC 

Bemental analysis for C^H^Nj 
Calcd. «: C. 85.22: H. 7.42; N. 7 .38 
Found fc C. 85.21: H. 752; N. 7.34 


12 


Beeld^N 


colorless prisms Cso-Pr z O-n-Heptane) 
mp.48-49lC 

Bemental analysis for C 1X H 20 N I 0 I 
Calod. *: C, 64.26; H, 8 J8; H. 12.49 
Found %: C. 84j01; H. 924; N. 12.35 


13 


BeelC^ls^CN 


colorless crystals (iso-Pr,0) 
mp,89-80t; 

Elemental analysis for CuHuNjO, 
Calcd. & C. 58 .39; H. 8.02; N, 1238 
Found Jfc C. 58.31; H, 8j01; N, 12.37 



Reference example 14 
N-TriphenylmethyM-plperidlneacetic acid 

[00751 A suspension of 21 .2 g of N4r^her^lmethyl-4-p|peiidlneacetonltrile, 127 ml of 10% aqueous sodium hydrox- 
ide solution and 312 ml of ethanol was refluxed for 74 hours. The reaction mixture was neutralized with 10 % hydro- 
chloric acid under Ice-cooling, and then adjusted to pH 4-5 with 10% aqueous citric acid solution. The precipitated 
crystals were collected by filtration, and washed successively with water and methanol to give 23.6 g of colorless 
crystals. Recrystallizatlon from a mixture of methanol and ethyl acetate gave colorless needles having the melting point 
of from 1 97 to 209»C (decomposition). 



Elemental analysis for C^H^NOg 


Calculated % 
Found % 


c; 81.01; 
C, 80.85; 


H.7.06; 
H, 7.17; 


N, 3.63 
N, 3.70 
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Reference example 15 

Ethyl N-triphenylmethyl-4-piperidlneacetate 

[0076] A suspension of 23.6 g of N-trtphenylmethy l-4-plperidlneacetic acid, 1 6.9 g of potassium carbonate and 5.0 
ml of ethyl bromide in 230 ml of dried N ,N-dimethy If ormamide was stirred at 90°C f or 5 hours. After cool ing, the reaction 
mixture was added with water and ethyi acetate, and the precipitated crystals were collected by filtration and washed 
with water to give 20.6 g of colorless crystals. Recrystallizatlon from a mixture of methanol and tetrahydrofuran gave 
colorless crystals having the melting point of from 165 to 166*C. 



Elemental analysis for C 28 H 31 N0 2 


Calculated % 
Found % 


C, 81 .32; 
C, 81 .08; 


H, 7.56; 
H, 7.69; 


N, 3.39 
N, 3.43 



Reference example 1 6 
4,4-Ethylenedioxy-l-piperidineacetonitrile 

[0077] A solution of 10.0 g of 4-oxo-1-piperidineacetonltrile, 22.6 g of ethylene glycol and 0.62 g of anhydrous p- 
toluenesulf onic acid in 1 00 ml of toluene was refluxed for 6 hours with Dean-stark dehydrating apparatus. After cooling, 
the reaction mixture was added with saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl 
acetate. The extract was dried, and the solvent was evaporated to give a pale brown liquid. The resulting liquid was 
purified by alumina column chromatography using ethyl acetate • n-heptane (1:3) as an eluting solvent to give 12.8 g 
of a colorless liquid. 

NMR spectrum 8 (CDCyppm : 1 J8(4H,t l J=6Hz),2.69{4H,t^=6Hz),3.52(2H l s), 3.96(4 H.s) 
IR spectrum v (Hq.)cnr 1 : 2230,1094 
Mass spectrum m/z: 1 82(M + ) 

Reference example 17 > 

4-Aminomethyi-N-triphenylmethytpipertdlne 

[0078] To a suspension of 4.70 g of lithium aluminium hydride In 250 mi of dried tetrahydrofuran, a solution of 47,7 
g of 4-azidomewyl-N-triphenylmethylpiperldine in 250 ml of dried tetrahydrofuran was added dropwise under ice-cool- 
ing, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with a 
mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under ice-cooling. An insoluble matter in the 
mixture was filtered off, and washed with tetrahydrofuran. The filtrate and the washings were combined and concen- 
trated to give 48.1 g of a colorless liquid. 

NMR spectrum 8 (CDCyppm: 1.14(1H,brs) ( 1.36(2H,brs),1.48(2H,qd l J=5^.5Hz),1.68 (2H,d,J=11.5Hz),2.59(2H, 

d,J=6Hz),3.10(2H,brs) l 7.14(3H,t > J=7.5Hz),7.25(6H,t,J=7.5Hz ),7.47(6H,brs) 

IR spectrum v (Nqjcnr 1 : 3056,3028 

High resolution mass spectrum: Analysis for C 25 H 2a N 2 

Calculated m/z: 356.2252 
Found m/z: 356.2250 

Reference example 1 8 

4-(2-Aminoethyl)-N-triphenylmethylpiperidlne 

[0079J To a suspension of 21 .7 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 28.1 
g of concentrated sulfuric acid in 1 00 ml of dried tetrahydrofuran was added dropwise under tee-cooling, and the mixture 
was stirred for 30 minutes. And then, a solution of 70.0 g of N-triphenylmethyl-4-plperidineacetonltrile in 300 ml of dried 
tetrahydrofuran was added dropwise to the mixture under ice-cooling, and the mixture was stirred at room temperature 
for 6 hours. The reaction mixture was added dropwise with a mixture of tetrahydrofuran and 10% aqueous sodium 
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hydroxide solution under ice-cooling. An insoluble matter in the mixture was filtered off, and the filtrate was concen- 
trated. The resulting residue was added with water and extracted with ethyl acetate. The extract was washed wtlh 
saturated brine, and dried, and the solvent was evaporated to give 71 .4 g of a colorless liquid, 

NMR spectrum 8 (CDCyppm: 1.1 8(1 H ) brs) l 1.35(2H t brs) < 1.40(2H,q,J=7.5Hz),1. 48(2 H,qd,J=11.5,3Hz),1.63(2H, 

d,J=11 .5H2),2.67(2H t t,J=7.5Hz) t 3.05(2H,bra),7.14(3H,t,J=7. 5Hz), 7.24(6 H,t,J=7.5Hz),7.47(6H,brs) 

IR spectrum v (liq.)cnr 1 : 3060,3032 

High resolution mass spectrum: Analysis for C26H30N2 

Calculated m/z: 370.2409 
Found m/z: 370.2400 

[0080] In accordance with the method of Reference example 1 8, the compound of Reference example 1 9 was ob- 
tained. 

Reference example 1 9 

4-(3-Aminopropyl)-N-triphenylmethylplper1dlne 



[0081] 

Appearance: colorless liquid 

NMR spectrum 8 (DMSO-de)ppm: 0.95-1 .05(1H t m),1 .1 9-1 .35(6H,m),1 .41 ( 2H,q,J=1 1 .5Hz),1 .62(2H,d,J=11 .5Hz), 
2.47(2H,t,J=6.5Hz),2.93(2H,d ( J=11.5 Hz),7.15(3H,t,J=7.5Hz)^^ 
IR spectrum v fllqjcnr 1 : 2972,2920 



Reference example 20 



tert-Butyl 2-(2-amlnoethyl)-1-prperidinecarboxylate 

[0082] A suspsnslon of 43.0 g of tert-butyi 2-(2-azldoethyl>1 -plperldinecarboxylate and 2.1 5 g of 5% palladium on 
carbon In 21 5 ml of methanol was catalytjcally hydrogenated at room temperature for 9 hours. After the reaction, the 
catalyst was filtered off, and the filtrate was concentrated to give 372 g of a colorless liquid, NMR spectrum 6 (DMSO- 
deJppm: 1 .20-1 .30(1 H,m),1 ,38(9H,s),1 .45-1 .58(4H,m),1 .72-1 .82(1 H,m)^.34-2.47(2H,m) t 2.65-2.76(1 H,m) f 3.1 8(2H,t, 
J=6Hz),3.78^.85(1H,m),4.13-4. 20(1H t m) 
IR spectrum v (liq.)crTr 1 : 2976,2936,1692 

Reference example 21 

1 -(2-AmlnoethyO-4.4-ethylenedioxypiper1dlne 

[0083] A suspension of 12.7 g of 4,4-ethylenedloxy-1 -piperidineacetonrtrlle, 1 .3 ml of Raney nickel and 1 1 3 ml of 2% 
methanollc solution of ammonia was cataJytlcally hydrogenated at room temperature under 50 aim for 20 hours. After 
the reaction, the catalyst was filtered off, and the filtrate was concentrated. The resulting pale green liquid was purified 
by alumina column chromatography [elutlng solvent: ethyl acetate methyl acetate - methanol (10:1)] to give 10.1 g of 

NMR S^SH (DMSO-drfppm : 1.58(4H,t,J=6Hz),2.37(2H,t ( J=6.5Hz) t 2.42(4H l t,J« 6Hz) t 2.57(2H,t l J=6.5Hz),3.B4 
(4H,s) 

IR spectrum v (llq.)cnr 1 : 2956,2884,1094 

[0084] In accordance with the method of Reference example 21 , the compounds of Reference examples 22 through 
25 were obtained. 
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Reference 
example 




Physical properties 


22 




colorless liquid 

NMR «pectrom«(DMSO-^ a )ppm:1.02-1.12(1H f m) f 1 
.1 e-1.50(14H.m>.1 .53-1.80(1 H,m).1 .70-1.77(1 H.m) X 
58t2H > tJ=75Hr)JL75-2.83(1H f m),3.65-3.78(2H B iii) 
1R spectrum irOiqJ cnT 1 :2980,2936.1692 


23 




bluish green liquid 

NMR spectrum 8 (DMSO-d.fcpmrl .40<9H.s).1 .55-2. 

00(2H4n) f 2J0-2.e5(1H f m W.75-2 J0(1 H,m),2.90-3* 

0{4H r ni) F 3.60-3.90<3H^)) 

[R spectrum PQiq.) cm^rHOO 


24 




dark green liquid 

NMR spectrum (COCI,)ppm:1.15(2HJ>rs).1.45(0H. 
s),1 .8S-2.«K2H^)i.WH2 JWC2H^)^3O-2^0(2Km) 
A80-2J5(4H4n).3.40-3.e0(2Km).4.4e(1 HJ>rs) 
IR spectrum vOiqJ cnC 1 -3332,1892 


25 




colorless liquid 

NMR spectnim*<DMSO-d,)ppm:1.39(9H^158-1. 

br/1 u mM QflftH m) 9 47 (2H t_J=7J5Hz).3.1 3-3 

^2(2timW.68-3.76(1Jim) 

IR spectnimvOiAJ em- , :2972.2876.1696 

Specific rotation 

[or!" : -544* fo=0.1, DMSO) 



Reference example 26 
5,7-Dichloro-6-nltrothlenoI3.2-blpyrtdlne 

[00851 A mixture of 24.8 g of 4,5Kllhydro-7-hydroxy-6-nltremieno[3^-b]pyridlne-5^ne and 87 ml of phosphorus ox- 
ychloride was stirred at 60'C for 24 houre. The reaction solution was concentrated and the residue was dtssolved in 
a mixture of methylene chloride and methanol (1 0:1), and then the aolutlon was poured into water. An insoluble matter 
was filtered off, and the organic aolvent layer was separated. Furthermore, the aqueous layer was extracted with a 
mixture of methylene chloride and methanol (10:1). The combined organic solvent layer was dried, and the solvent 
was evaporated to give brown crystals. The resulting brown crystals were purified by silica gel column chromatography 
using ethyl acetate - n-hexane (1:3) as an eluttng solvent to give 10.6 g of pale brown crystals. Recrystalllzatlonfrom 
n-hexane gave pale brown crystals having the melting point of from 96 to 97»C. 

NMR spectrum 8 (CDCyppm: 7.61(1H,d,J=5.5Hz),8.07(1H,d,J=5.5Hz) 

IR spectrum v (KBf)cnr 1 : 1540,1368 

Mass spectrum m/z : 248,250,252(M+,9:6:1) 

[0086] In accordance with the method of Reference example 26. the compounds of Reference examples 27 through 
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example 




Physical properties 
(RecrystalGzation solvent) 


27 




pale brown crystals 

NMR spectrum 6 (CDCf ,)ppm:7.87(1 H.<4<U=9,2. 
5Hz),8j06(1Kd v ^=9Hz}.824(1H.d.J=2^Hz) 


28 


CI 

■xcc 


NMR spectrum 0 U>MSO-o^tepm:2.82(3rU).7.7 
8(1H.dd.J^ i 2r^ f 7^6(1rW.J=2Hz) > 8J)5(1H.d f ^ 
9Hz) 


29 




pals brown crystals 

NMR spectrum J (COCUppm.<01(3H3).7.42(1H 
.d.J^Hz}J.55(1H,dd^,UHz}.7J9(1KM^ 
Hz) 


30 




yellow crystals Gso-PrOH) 
mp.18Z-183% 

Bemental analysis for C^CI^MjO^ 
Caled. %: C. 39.37; K, 1.24; N, 17.22 
Found fc C f 39.37; H. 1JD2; N. 17.25 


31 




pale brown plates (n-Hoxane) 
rap ( 84 84JrX» 

Bemental snalysla for CV^Cl^Ot 
Oalcd. %: 0. 43.75; H. 3.25; N. 11-34 
Found *: C. 43.77; H. 3J02; N. 11.44 


32 


o6c 


pale yeflew plates (n-Hexane) 
mp.94£-9&5lC; 

Bemental analysis for C.H, &*H& 
Calod. %: C f 41.23; H, 249; N, 12J02 
Found 1- C. 41.12: H. 2.84; N, 12.01 



Reference example 33 

2^hloro^-nftro-4^-(N-trlpheny1methyl^ip8ridyl)ethylam 

[0087] To a solution of 22.6 g of 2,4-dichloro-3-nltroqulnoline and 13.0 ml of triethylamlne In 60 ml of N,N-dimethyi- 
formamfde, a solution of 23.0 g of 4-(2-amlnoethyl)-N-triphenylmethylplperidlne In 40 ml of N.N-dimethylformamide 
was added dropwise with stirring under Ice-cooling. The mixture was stirred at room temperature for 1 hour. The reaction 
mixture was added with ethyl acetate and water. The precipitated crystals were collected by filtration, and washed 
successively with ethyl acetate and diethyl ether to give 26.9 g of yellow crystals. Recrystallization from a mixture of 
N.N-dimethylformamlde and ethyl acetate gave yellow crystals having the melting point of from 223.5 to 231 °C (de- 



19 



composition). 



EP1 104 764 A1 



Elemental analysis for C^H^CIN^ 


Calculated % 
Found % 


C. 72.84; 
C, 72.64; 


H, 5.76; 
H.5.80; 


N, 9.71 
N, 9.82 



[0088] In accordance with the method of Reference example 33, the compounds of Reference examples 34 throuah 
60 were obtained. K s 
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Reference 
exemple 


B 




m 


Physical properties 
(Re crystallization solvent) 


34 


a 




2 


yeiiow crysteJ8\ucijLrti-nso- KfjU^ 
mp.l 865-1 995% (decomposition) 
Elemental analysis for C^HaCt^Ox 
CalcdA C t 68.74; H, 527; N, 9.16 
Found *C. 68.47: H. 5.31: N. 9.18 


35 


H 




1 


yellow crystsjslMeUrr-| Mr/ 
mp ,2145-225% (decomposition) 
QsmentsJ analysis for CuH^G^O, 
Calod.X: C. 7252; H, 555; N. 9.95 
Found *C, 7254; H, 552; H, 952 


39 


H 




3 


— ■- *s _ ^ ^a-i^lki^ All * — ^ §*% — * 

yellow crysrsisuueo rr~i so— PtjCj j 
mp.l 765-1 83% (decomposition) 
Elemental analysis for C^H^CiN^Oj 
CalodJfc 0. 73.14; H, 557; N. 9.48 
Found * C v 7353; H. 6.04; N, 956 


37 


H 


XX 


2 


yellow arystsisvMeUHJ 
mp.1285-1295% 

BementeJ analysis for Ca^Cl^O, 
CaJcd5: C. 8551; H. 553; N. 13.19 
Found ft: G 6456; a 653; N, 1357 


38 


H 


xx 


0 


yeuow crysxaisvALnJcw 
mp.l 99-202% (decomposition) 
Elemental analysis for C^H^CIN^ 
CalcdS: 0. 56.09: H. 5.70; N. 13.77 
Foundft: C, 5854; H, 559; N. 13.77 
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Reference 
example 


B 


W 


Physical properties 
(Reorystallization solvent) 


39 


a 


CH 


yellow crystaJs(MeOH) 
mp.1 89.5-1 90.51C 

Elemental analysis for C^HmOl^O, 
CaledJL- C. 53.74; H. 538; N, 1134 
Found* C. 53.61; H. 5.55; N. 11.87 


40 


Me 


CH 


yellowish orange crystals (MeOH) 
mp.185-18tfC 

Elemental analysis for C s H zs CIN 4 0 4 
CdciX: C. 5838; H. 831; N, 12.48 
FoundS: C. 58.72; H. 6.80; N. 1238 


41 


MeO 


CH 


yellowish orange crystals (MeOH) 
mp.l83.5-184.5X 

Elemental analysis for CaHaCtt^O, 
CalcdJL C. 5633; H. 639; N. 1235 
Found*: C. 5630; H, 634; N. 1235 


42 


H 


N 


yeuow crystaisUKcOEt-ctgO; 
mp.157.5-161% 

Elemental analysis for C t0 H tg CIM s O 4 
CalcdJfc C. 55.11; H, 6.01; N, 16.07 
FoundX: C, 55.18; H. 6.10; N, 15.86 
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Reference 
example 






Physic aJ properties 
(Reorystallization solvent) 


43 


CI 




yellow crystal s(Ac0Et-i8O-Pr 2 0) 
mp,133-134°C 

Elemental enelyaie for C^H^CIN^^ 
CalcdJf: C, 57 49; H, 846; N. 12.88 
FoundS: C, 5749; H. 844; N. 1245 


44 


Me 




yellow crystal s(EtOH) 
mp,138-138.5 a C 

Elemental analysis for C xt H n M 4 0 4 
CaicdJS: C. 63.75; H. 740; M. 1352 
FoundS: C. 83.70; H. 7.49; N. 13.44 


45 


CI 




yellow needles CAeOEt-n-Heptane) 
mp.1 48.5-149 1 

Elemental analysis for CH^CI^O* 
Calcd* C. 5749; H. 848; N, 1248 
FoundS: C. 5844; H. 847: M. 1247 


4* 


CI 




yellow crystalsGso-Pr t O) 
mp.121-1224% 

Elemental analysis for CmH«CIN«0« 
CaicdJfc C. 5749; H, 848; M, 1248 
FoundS: C. 5844; H, 842; N. 1242 


47 


CI 


-a 


yellow prisms (MoOrr-iso— tTjO; 
mp,155-157% 

Bemental analysis for <^H IS C1N«0 4 
CaicdJfc C. 55.11; H, 841; M. 1847 
FoundS: C. 5442; H, 549; N. 1640 
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Reference 
example 


R* 


R» 


Physical properties 
(Reerystaffization solvent) 


48 


CI 




yeiiow crystals \iwoun/ 
mp,1 76.5-1 77 -SflC 

Elemental analysis for CxqHqCIHcO, 
CalcdJL C, 54.98; H. 5.77; N, 12.82 
Founds C, 54.85; H. 5.76; N, 12.88 


49 


CI 




yellow needles (AcOEt-iso*-Pr 2 0) 
mp.150-150.5t 

Elemental analysis for C^HoCiNsO* 
CalcdJL C, 56.08; H, 627; N, 15.57 
Found* C. 55.92; H, 6.19; N, 15.59 


50 


Me 




yellow crystals (AoOEt) 
11^.151-151^0 

Elemental analysis for GttHsi*fc0 4 
CalcdJL- C, 6152; H. 727; N, 18-31 
Found* C, 61.33; H, 7.14; N. 1829 


51 


CI 




yellow fine needles (AeOEt-iso-Pr 2 0) 

Elemental enelyaie for C„H 11 aN 4 0 4 • 
1/4H,0 

CelodJk C, 54.41; H. 5.45; N, 14.10 
Found*: C, 54.60; H. 5.45; N. 14.18 
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Reference 
example 




m 


Physical properties 
(Reetyststlizstion solvent} 


52 




2 


yellow prisms (AoOEt n Heptana) 
mp,121-123t 

Elemental analysis for C 1( H 1l CIN 4 O l 
CaledJk C. 54.78; H. 5.46; N. 15.97 
Found* C. 54.70; H. 551; N. 15.93 


S3 




2 


yellow crystals (MeOH) 
mp.123-124% 

Elemental analysis for C, 3 H, 7 aM 4 0, 
Calod.%: C. 53 JO; H. SJM; N, 16.64 
Found*: C. 53.44; H. 4.84; N. 16.60 


54 




3 


yellowish brown crystals (MeOH) 
119.163-164% 

Elemental analysts for C 1( H||CIN 4 0 1 
Cated* C. 54.78; H, 5.46; N. 15.97 
Found* a 54.79; H 5.36; N. 15.95 


55 


a 


2 


yellowish brown crystals (MeOH) 
mp,145-146tJ 

Elemsntal analysis for C„H 1s CIN 4 O t 
CatedJb C, 57.40; H, 5.72; N. 16.73 
Found!: C, 5723; H, 5.75; N. 16.74 


56 


Ok. 


2 


yellow crystals Cso-PrjO) 
mp,I02J-103 < C 

Elemental analysis for dsH^CI^O, 
CalcdJk C. 56.18: H. 5.34; N. 17.47 
FoundS: C. 56.14; H. 527; N. 17.41 
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Reference 
example 




Physical properties 
(Reerystallization solvent) 


57 


/ — V 

06: 


yellow prisms Gso-Pr x 0^rr-Heptane) 
mp,9B-98°C 

Elemental analysts for O^H^aU^ 
CaJcd* C. 57.07; H, 5.99; N, 13.31 
Found* C, 57.04; H, 5.92; N, 13.26 

Specific rotation 

[aj, 111 :^^ <c=0.1.DMSO) 


58 




pale yellow crystals (MeOH) 
nip,135-135^C 

Elemental analysis for C 11 H 1 ,aN 4 0 4 
Cslod-fc C. 57.48; H. 7.12: N. 12.78 
FoundS: C. 5753; H. 7.15: M. 12.74 


59 




red liquid 

NUR speotrum 8 (DMSO-d,)ppm:0.98(2H.<i.J 
=12.5Hz).1^0-1J0(1H I m),1.41(8H.s).159(2H. 
d.J=125Hr)404(2HfluinJ=8Hi)^.80-2.72(4 
Hjn)iJ8(2HAJ=8H2)i93(2H.tJ=8Hx)^1(2 
HAJ=8^Hz)^.88<2H.d,J=12J5Hz).eJ2(1HAJ 

VR speotrum V(HqO om- | :1688,1526,1368 


60 




, ..... i. fisA-PrOH) 
orange oryeme vwrTiwn/ 

mp.148.5-150"C 

Qemental analysis for C, t HaCIN«0,S 
CaledJk C. 51.75; H, 5.71; N. 12.71 
Found*: C. 51 .84: H. 5 JO; N. 12.89 



Reference example 61 

3-Amlno-2-chloro^r>(N-triphenylnremtf^ 

[0089] To a solution of 6.56g of nickel chloride hexahydrate and 22.3 ml of methanol In 100 ml * t***^""' 
2.09 g of sodium borohydride was added portlonwlse under ice-cooling, and then a suspension of 31 .8 g of 2_^hl°ra- 
3-nltro^2-(N-trlphenylmethyl-4^lperldyl)ethylamlno]qulnoilne In 300 ml of tetrahydrofuran was added to the mixture^ 
Successively, 8.35 g of sodium borohydride divided in four portions was added portlonwise and the mixture was stined 
at roomtemperaturefor 1 hour. The reaction mixture was added with 50 ml of water and an Insoluble matterwasfiltered 
off and *Tn ms Extract was concentrated. The residue was added with water and extracted with ethyl acetate. The 
extract was washed successively with water and saturated brine, and dried, and then the aoivent was evaporated. The 
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resulting pale green liquid was solidified with a mixture of ethyl acetate and dilsopropyl ether, and the solid was washed 
successively with Isopropanol and diisopropyi ether to give 20.1 g of pale green crystals. Recrystalllzation from Iso- 
propanol gave pale green crystals having the melting point of from 116 to 121°C. 





Elemental analysis for C^h^CIt^ 




Calculated % 


C, 76.83; 


H, 6.45; 


N, 10.24 




Found % 


C, 76.74; 


H, 6.54; 


N, 10.17 



[0090] In accordance with the method of Reference example 61 , the compounds of Reference examples 62 through 
88 were obtained. 
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Reference 


B 


R" 


m 


Physic*! properties 




example 






(Reerystalfizatlon solvent) 


5 










colorless crystals (EtOH) 


10 


62 


O 




2 


mp.197-198.5% 

Elemental analysis for C^r^C^N* 
CalcdJfc C, 72*8; H, 5.69; N, 9.63 
Found*: C, 72.45; H, 8.17; N, 9.34 












brown liquid 


15 










NMR spectrum 8 (DMSO-d.)nDm*1 .20-1 45(314 ml 1 












.49(2H,q,J=11.5Hi) t 1 .72<2H,d f J=1 1 ^Hz) r 3.18(2H t tJ 




83 


H 


1 


=7Hd,4J9<2H.s)^.09(1H l t f J=7Hr) t 7.14(3H.t.J=7-5H 


20 








z) J^7(8HX J=7.5rfa) .7-35-7.45(8rtm).7.66(1 rW^=8 

rta)J.99(1H,d.J=8rfe) 

1R spectrum vCficJ om~ 1 3356.305 8 


25 










odorless crystals Gso-Pr*0) 




64 


H 




3 


mp.149-158% 

Elemental analysts lor C ss H ST dN 4 


30 








CalcdJf: C t 77.05; H. 6.65: N. 9i8 










Found*: C. 78.93; H. 8.81; N. 9.97 












brown liquid 


35 










NMR spectrum * (CDOakprml .20-1 -50(3rUn), 1.80( 












2Hq, J=7 5Hz).1 .86(2H.d J=11Hz) 1 94C2H^Js11Hz) 








"Ck 




2.88C2H/i.J=I tH^^<2H.q,J=7.5Hz).3.49<2H,*).3.7 




65 


H 


2 


8<1 H.t, J=7.6Hs).4.08<2abre).7.2O-7.35<5H jn),7.46(l 


40 








H.td.J=8.UHz).7.49(1H.td.J=8.1^Hz).7.74(1H.ddJ= 
8.1 JHj0.7 J9C1 tidd. J=8.1 JHz) 
IR spactnim vQiqJ om~ , ^380 


45 










Man spectrum m/r394^96(ir^:1) 
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Reference 
example 


B 


W 


m 


Physical properties 
(Re crystallization solvent) 


66 


H 


CH 


0 


odorless crystals (AoOEt-i'co-Pr 2 0) 
mp.167-187.5flC 

Elemental analysis for C^H,, CIN 4 0 z 
CataL* C. WJ55; H, 6.69; N, 14.87 
Found* C. 60.47: H. 6.83; N. 14.81 


67 


CI 


CH 


2 


colorless crystals 0so-Pr t O) 
mp,154-155j?& 

Elemental anaiysis for 8^0,^0, 
CelodJt: 0. 57.40; H, 6.42; N. 12.75 
Found%: C, 57.31; H, 6.37; N. 12.69 


68 


Me 


CH 


2 


oolorlesa orystaJs 6so-Pr t O) 
mp,128-129.5"C 

Elemental analysts for Christ CIN 4 0 2 
CaledJf: C. 63J07; H. 7.46; N. 1&37 
Found* C, 9ZJ02: H. 7.56; N t 13.33 


89 


MeO 


CH 


2 


colorless orystsls Gso-Pr 2 0) 
mp.140J5-141% 

Elemental analysis for CbH^CI^O, 
CalcdJS: C, 60.75; H, 7.18; N. 12J8 
Found* C, 60.61; H, 7.17; N, 12J1 


70 


H 


N 


2 


brown liquid 

NMR spectrum 6 (CDCI^piiL'1.14(2H v qd.a=1 2,3Hz}. 1.40- 

1.48(1 1H^i),1 JO-1.70(5Hjn)^.67(2H,t t J=12Hz),3>40(2H,t, 

J=7.5Hz),4.07<3H,brs> .7.39(1 H4*\J=8 J.4 £Hz},8 .28(1 H.dd 

,J=8.5,2rfc),8.81 (1 H4d.J=4.5,2Hz) 

m spectrum V OiqO cm' 1 3344,2828,1 694 

Mass spectrum m/z:405.407(ir.3:1) 
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Reference 
example 






Physios! properties 
(Recrystafiization solvent) 


71 


CI 




colorless crystals (AcOEt-iso-Pr 2 0) 
mpj 15.5-1 16t 

Bemental analysis for C^HaCI^Ot 
CalcdJfc C. 6229; H, 722; N, 13.84 
Found* O f 61.99; H, 728; N t 13.73 


72 


Me 


"XX 


colorless crystals <5so-Pr 2 0) 

mp,1 323-1 34.5X 

Elemental analysis for C 22 rl n N 4 0 2 
CalcdJfc C. 68.72; H # 8J39; N, 1437 
FoundX: C, 68.65; H, 8.65; N. 14.48 


73 


CI 


a 

Bee 


colorless prisms 
Gso-Pr s O-n-Heptane) 
mp, 108-1 10/X5 

Elemental analysis for C^H^OI^O, 
CeiedJ*: C, 6229; H, 722; M. 13.84 
Found* C. 82.18; H. 7.42; H. 13J81 


74 


CI 




colorless crystals 0ao~PrjO) 
mp t 1Q4-106^C 

Elemental analysis for C^H^CIN^ 
Calcd.%: C. 6229; H. 722; N, 13.84 
FoundX: C, 62.11; H, 725; N, 13.79 


75 


CI 




colorless prisms (AcOEt-iso-Pr t O) 
mp,1 28-1 28.5*0 

Elemental analysis for C^HuCIMjOj 
Calod.%: C, 59.18; H. 625; N, 1725 
Found* C. 59.16; H, 624; N, 17.15 
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Reference 
example 


R» 


R» 


Physical properties 
(Re crystallization solvent) 


78 


CI 




peon liquid 

NMR spectrum (J CCDCIa)ppm:1.47(9H,8) ? 1.78( 

2H r q.J=6Hz) ( 2.fi8(1H,br5) r 2J9<1HJ)rs) l 3^0-3. 

40(1 H m) 3 50-3.55(1 H.m).3.55-3.70(2H.m).3.7 

5-4.05(3H^i) i 4J27(2H f brs>.7.4O-7.5 / 0aH^n).7J 

0(1H.d.J=7-5H2) t 7^0(1H.dJ=7^Hz) 

IR speetnimi/QlqJ cm" 1 ^356.16d6 

Mass spectrum m/z:406 t 408(ir.3:1) 


77 


CI 




brown liquid 

NMR spectrum J (CDC^ppm:! .40-1 -55(2H,m) 
i 1.46(9H f s)iOO-2J05(2Hjn) f 2.15-SL25(2H t m)Z 

5^Hz)^.53(1 Hbn),4J4(1HJ)r»),4.49(1 HJbrs),7 
.40-7J0(2Hjn).7J5-7^0(2Hm) 
IR speotrumVQlqJ cm"' 3356, 1694 
Mass spectrum m/r419.421(M*.3:1) 


78 


Ma 




(raen liquid 

NMR spectrum 8 (CDCI^ppm:1 .40-1 .60(2H^ti) 
.1.4e<9Hs)^JOO-2.10<2H^n)JMO-2^5(2am)i. 
♦6(2H.tJ=5^Hz)^.64<3H^) P 2J5-2^0(2H^).3 
25GKH.t.J=5£Hz> < 3^4<1libre).4.13(2HJ>irsX4.4 
9(1HJ)rs).7.38(1H,t,J=8SHi).7.44(1H.t,0=8^H 
z),7*«1HdJ=8SHjc).7*1<1H,d.J=8.5Hz) 

IR spsctnim V (liqj cnT 1 :3352.1704 
Mass spootrum m/z399(M*) 
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Reference 
example 


R» 


m 


Physical properties 
(^crystallization solvent) 


79 


On 

BOG 


2 


colorless otates (AoOEtHao— Pr.0 ) 
mp,104-105^ 

□omental analysis for CaHwOtl^O, 
Calod.%: C, 8145; H, 6.96; N. 14.33 
Found* C, 61.43; H. 6.81; M. 14.35 

Spocifio rotation 

[<*y»: -wjar (o=o.i. dmso) 


80 




2 


colorless crystals Gso-Pr t O) 
mp t 96J5 MH 99^C 

□omental analysis for C 1 ,H o ClR l 0 I 
CsledJX: G 5958: H 6-39: N. 15.44 
Found* 0. 59.30; a 6.67; N, 15.30 


81 




2 


ooloriesa crystals (AoOEt) 
mp,126-12e% 

Bemantal analysis for C^HtfCIN^O 
CalcdA: 0, 59.90; H. 6.60; M. 1746 
Found*: 0. 59 .71; H t 6J87; M. 17.32 


82 




2 


■ ■■llrnniah kmum liflirifi 
yQltwWivn di own ii«|i*wji 

NMR speotrunia(CDCgppm2.49(2H.t.J=5Hz)^50 
-2.80(4H^)^^0-3.40aH.m).3.75-335<4H^).4J8(1 
HJ»r8).*50(2Wir»).7.44(lH.ld.J=8^1Hz) > 7.48<1H.til 
.J=8 JSA H*>,7 .88(1 H«dd,J=8j5,1 Hz).7.91 (1 H.<*U=8.5. 
1Hz) 

IR spectrum v (Dq.) cm"' 5348 


83 


Ok 


3 


yellowish brawn liquid 

NMR «peotruma(COCgppm:lJB9(2H^uin,J=6Hz)i 
.45-2.80(4Hm)^J3<2H.t.J=eH3E).3J0(2H.W==8Hz)A 
78(4H.t.*»4JHz).4J50(8HJ>ra).7.44<1H.tiU=7*1HjO 
.7.47(1H.tdJ=7j5.1Hjt).7J3<1H^».J=7^.1Hx).7.90(1 
H.dd^=7J.1H2) 

IR speotnim V(EqJ cm" 1 3344 
Mass spectrum m/z320.322(M*. 3rl) 
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Reference 
example 


R» 


Physical properties 


84 




greenish brown liquid 

NUR spectrum 8 (CDCyppmrl .45-1.80(2H^n).1 .80-f.70 
(4H,m)Z35-2.80(4H^n)Z39(2at.J=SHz}^J7(2H,t.Js=5H 
z),4.31(1HJjrs),4.67(2H4>rs).7.44(lH.td.J=7.1Hz) l 7.47(1rl. 
tdj=7.1 Hz).7 J7(1H Jd.J=7.1Hz).7 J4(1H^d.J=7.1H2) 
IR speotrum vOiqJ cuT 1 3432.3340 
Mess speotrum m/z304,3a6CM\3:1) 


85 




dark brown liquid 

NMR spectrum d(CDCt,)ppin:f JO-1.80(4H^n) v 2.57(2H.t 
J=55Hz)^.6O-2.70(4H.m).3.4O(2H.tJ=5^Hz).4J7(3H4irs 
).7.43(1 H,td,J=7^Hz).7.46(l H.td.J=7.5.2Hz).7.87(1H.dd. 
J=75iHz).7 J3(1 rWd^=7.5^Hz) 
IR speotrum vOiqO cm' 1 3438,3348 
Mess spectrum m/r280^92(M* ( 3:l) 
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Reference 
example 




Physical properties 
(Recrystalfiaatlon solvent) 


86 








colorless crystals 0so-Pr 2 O) 
mp.1305-1315*C 

Bemental analysis for C^H^CIN^Oj 
CalcdJfc C. 61.87; H. 8.13; N, 13.70 
Found*: C, 6152; H, 8.29; N, 13.65 


87 


at 


s, 


colorless crystals 

(CICH,CH,CHso-Pr,0) 

mp.14lJ5-1425lC 

Elemental analysis for CxoHsiCIN«O x 
CalcdJfc C, 6052; H. 751; N. 14.19 
Found*: C, 60.63; H. 7.60; N, 14.03 


88 




c 


Cray crystals (AsOEt) 
119.168-168% 

Elemental analysis for C^CIN^S 
CalcdJfc C. 5553; H. 8.62; N. 13.63 
Found*: C, 5554; H. 857; N. 13.63 J 



Example 1 

^Chloro-l^-tN-triphenylmethyl^plperioVDethyQ-IH-lmlclazoI^S-cHiulnoBne 

52 cotlino mfn^nSIL 9 of P-? ,Uene8Ul,0nic ■* ™°hydrate 200 ml of toluene was refluxes tor 6 hours 
S22I! P B were collected by filtration, and washed with dttsopropyl ether to give 164aor 



Elemental analysis for C^M^aN* 


Calculated % 
Found % 


C ( 77.61; 
C, 77.50; 


H, 5.97; 
H, 5.98; 


N, 10.06 
N, 9.95 



Example 2 



^"tora-S-WfluoromethyM^ 

m of tnethylam.ne in 60 ml of dried tetrahydrofuran, a solution of 0.63 ml of trtflucroacetic anhydride InTm^fdrild 

^Z Z^rLl T ,T WSS eVap ° rat6d - and the resWu * was with water and saturSed aqueous 
sodium hydrogencarbonatesolutlon, and extracted with ethyl acetate. The extract was washed successively wtthvZr 

b T;T d dried> ^ *" the 80lVent Wa8 evaDOrated - * solution of 3.03 g of «SZSa7pTj3C 
solid and0.30 g ofp-to.uenesutfonicac.dmonohydrateln100m.oftoluene was ref.uxedfo; 2 0ho Ure .SrmSoT 
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the solvent was evaporated, and the residue was added with methanol and acetone. The precipitated crystals were 
collected by filtration to give 1 .79 g of colorless crystals. 

NMR spectrum 6 (DMSO-de)ppm : 1 .35-1 .55(3H,m),1 .59(2H,q,J=1 1 Hz),1 .77(2H,d,J=1 1 Hz) t 1 .80-1 .90(2H,m),2.98(2H, 

bre)A75(2H.t>8.5Hz)7.17(3HW 
J=7.5 t 2Hz) ) 8.16(1H,dd,J=7.5 t 2H2),8.34{1H,dd l J=7.5^Hz) 

Example 3 

tert-Butyl 4-{2-(4-methyl-2 -phenyH H-lmidazo[4 t 5-c]qulnolin-1 -yl)ethyll-1 -plperidlnecarboxyiate 
[0093] A solution of 0.65 g of tert-butyl 4-p^(3^lno-2-methylqulnolin-4-y0^ 

0.29 g of benzaldehyde and 0.08 g of 2,3-diehloro-5,6-dlcyano-1 ,4-benzoqulnone in 5 ml of tetrahydrofuran was stirred 
at room temperature for 3 days. The reaction mixture was added with saturated aqueous sodium hydrogencarbonate 
solution and extracted with ethyl acetate. The extract was washed successively with saturated aqueous sodium hy- 
drogencarbonate solution and saturated brine, and dried, and the solvent was evaporated to give a reddish brown 
liquid. The resulting liquid was purified by silica get column chromatography using ethyl acetate - n-heptane (1 :1) as 
an eluting solvent, and washed with diisopropyl ether to give 0.55 g of a colorless solid. Recrystalllzation from diisopropyl 
ether gave colorless crystals having the melting point of from 1 46 to 1 46.5 # C. 



Elemental analysis for C29H34N4O2 


Calculated % 
Found % 


C, 74,01; 
C, 73.95; 


H, 7.28; 
H.7.54; 


N, 11.91 
N, 11.84 



[00941 In accordance with the methods of Examples 1 through 3, the compounds of Examples 4 through 72 were 
obtained. 




Example 


R1 


B 


m 


Physical properties (Recrystalllzation solvent) 


4 


H 


H 


1 


colorless crystals (MeOH) 
mp ,232-239*0 (decomposition) 
Elemental analysis for Cas^CIlM* 
Calcd.%: C, 77.40; H, 5.75; N. 10.32 
Found%: C, 77.35; H, 5.79; N, 10.19 


5 


Ph 


H 


1 


pale yellow crystals (AcOEt) 
mp,185-168 - C (decomposition) 
Elemental analysis for C 41 H35CIN 4 
Calcd.%: C, 79.53; H, 5.70; N, 9.05 
Found%: G, 79.29; H, 5.74; N, 9.05 


6 


H 


CI 


2 


colorless crystals (MeOH) 
mp,266-268 # C (decomposition) 
Elemental analysts for C^H^CI^ 
Calcd.%: C, 73.09; H, 5.45; N. 9,47 
Found%: C, 73.15; H, 5.54; N, 9.41 



10 



13 



20 
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(continued) 



Example 


R1 


B 


m 


Physical properties (Recrystalllzatlon solvent) 


7 


Ph 


H 


2 


pale yellow crystals (CH 2 CI 2 -EtOH) 
mp,246.5-249°C ' j 
Elemental analysis for C 42 H 3 ^IN 4 
CaJcd.%: C, 79.66; H, 5.89; N, 8.85 
Found%: C, 79.55; H, 6.12; N, 8.71 


8 


Ph 


H 


3 


coloriess crystals (AcOEt) 
mp,227.5-231°C (decomposition) 
Elemental analysis for C^HagCIIVIMHgO 
Calcd.%: C, 79.24; H, 6.11; N, 8.60 
Found%: C, 79.26; H, 6.09; N, 8.55 



**-H 




Example 


R' 


B 


RA 


m 


Physical properties (Recrystalllzatlon solvent) 


9 


H 


H 


Bn 


2 


colorless crystals (AcOEt) mp,1 24.5-1 25°C Elemental analysis for 
Ca+HaCI^ Calcd.%: C, 71 .1 9; H, 6.22; N, 13.84 Found%: C, 71.22- H 
5.97; N ( 13.79 


10 


Ph 


H 


Boc 


0 


colorless crystals (AcOEt-MeOH) mp f 250-255°C (decomposition) 
Elemental analysis for C^tCIN^ Calcd.%: C, 67.45; H, 5.88; N, 12.1 0 
Found%: C, 67.42; H, 5.88; N t 12.02 


11 


H 


H 


Boc 


2- 


coloriess crystals (AcOEt) mp,188-189°C Elemental analysis for 
CjjH^CIN^ Cated.%: C, 63.68; H, 6.56; N, 13.50 Found%: C, 63 45- 
H, 6.60: N, 13.40 


12 


Ph 


CI 


Boc 


2 


colorless crystals (AcOEt) mp,192-193°C Elemental analysis for 
C^HajCljN^ Calcd.%: C, 64.00; H t 5.75; N, 10.66 Found%: C, 64.04- 
H, 5.59; N, 10.61 


13 


Ph 


Me 


Boc 


2 


colorless crystals (AcOEt) mp t 1 B2.5-1 83.5-C Elemental analysis for 1 
C^HaaCIN^ Calcd.%: C, 68.97; H, 6.59; N, 11 .09 Found%: C, 68.91 ; 
H, 6.41; N, 11.08 



30 



40 



45 
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Example 


B 


r* 


W 


Physical properties 

(RecrystalUzation solvent} 


14 


MaO 




CH 


calories* crystals (AoOEt) x 
mp,188.5-189.5*C 

Elemental analysis for C^H^CIM.O, 
CaJodX- C, 66.85; H. 8-38; N v 10.75 
Found* C. 66.70; H. 8.42; N, 10.70 


15 


H 




N 


cotortess crystals QleOH) 
Rip r 2Z53~227J%(dacompoaltlon) 
Elemental analysis for C^H^Ol^O, 
Calcd.%: C, 66.91; K 8.18; N, 14.23 
Found* C, 65 .85; H. 6.21; H, 14.21 


16 


H 




CH 


emoness crysuisiAcucx n nepiano/ 
mp,159-161*C 

□omental analysis for C^HnCJI^Qt 
CalodJfc C. 88.49; H. 6\36; N t 11.41 
Found*: C. 68.38; H, 6.27; H, 11J37 


17 


H 




CH 


colorless crystals (AcOEt iso-Pr x O) 
mp.154^-156 £ C 

Elemental analysis for C^CIN^ 
Calcd* C. 68.48; ft 6\36; N, 11.41 
FoundS: G. 88.59; a 6.15; N. 11.38 


18 


H 




CH 


odorless crystals CAcOEt) 
mp, 1665-1 87 

Elemental analysis for ChH^CI^O, 
CalcdJk C. 88.48; ft 8.36; ft 11.41 
Foumft: C. 6850; ft 6.43; ft 1132 
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Example 






Physical properties 
(Recrystailization solvent) 


19 


CI 




color! o S3 fine needtes(AcOEt) 
mpj 865-1 87-5°C 

Bamental analysis for C^CINeO, 
CalcdJ.: C. 65.91; H. 8.15; N, 14.23 
Found*: C. 6547; H. 6.31; N. 14.18 


20 


CI 


BoclOs. 


eolortefis crystals CMeOH) 
mp.195.5-198.5'C 

Elemental analysis far C rr H„CIN 4 0, 
CalodJl: 0. 6S.78; H, 5.93; N, 11.36 
Found* 0. 65.73; H. 5.86: N. 11-38 


21 


CI 


BocHN >v xV >i 


colorless crystals (AeO Et~"i so— Pi% O) 
mp.lSIS-lal^ 

Elemental analysis far CaH^CINsO, 
CtlcdS: C. 66.46; H. 6J7; N. 13 .84 
FoundS: C, 66.42; H. 6.33; N, 13.69 


22 


Me 




colorless crystals CAcOEtHso-Pr,0) 
mp.184.5-185% 

Bamental analysis for CsHsNgOj 
CalodJL C, 71.72; H. 726; N, 14.42 
FoundS: C. 71.40; H. 724; N, 1428 
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Example 






m 


Physical propertiss 
(Re crystallization solvent} 


23 


Ph 




2 


coioness crystals ^/wvci n so^ rTji// 

mp.185-188 a C 

Elemental analysis for C zs H s aN 4 0 2 
Calod.*: C, 88.88; H, 5.61; N, 12.46 
Found* C. 6638; H, 5.63; N. 12.45 


24 


Ph 


"XX 


2 


coiortosa crystals yso^KrurU 
119.154-170*0 

□omental analysis for CnHaCI^O 
CalcdJfc C. 67.89; H, 5.70; N. 13.77 
Found* C. 67.62; H. 5.71; N. 13.63 


25 


• 

Ph 


Ck 


2 


pale yellowish brown crystals (AeOEt) 

Elemental analysis for 

CsHnd^O-l/^O 
CalcdJt: 0. 66.4* H, 5.45; N, 14.10 
Found*: C, 66.26; H. 5.50; M, 14.03 


26 


H 


Ok 


3 


pale brown crystals (AcOEt) 
mp, 1305-131 

BemcntaJ analysis for C,^,, CiN^O 
Cated* C. 61.72; H, 5.7$ N, 16.34 
Found* C. 61.72; H. 5.76; N, 16.90 


27 


Ph 


Ck 


3 


pare orvwn cryscns \nown; 

mp,1835-164^C 

Bamantal analysis lor Carl^a^O 
Calod* C. 6738; H. 5.70; N. 13.77 
Found* C. 67 J1; H. 5.66; N. 13.80 
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Example 


R« 


R» 


m 


Physical properties 
(Recrystaliization solvent) 


28 


H 


a 


2 


pale brown crystals Gso~Pr s 0) 
mp p l05-105.5*C 

Elemental analysis for C 17 H 1I C1N 4 
CalodJ: C, 64J8; H. 8.08; N v 17.80 
Found%: 0, 64.83; H f 8.11; N f 17.72 


29 


Ph 


a 


2 


pale brown crystals (MeOH) 
m Pf 22e-22rX: 

Elemental analysis lor CaHnCIM* 
GalcdJ: C, 70.67; H f 5.93; N, 14.33 
Found* C f 70.44; H. 5 J6; N, 14.29 


30 


H 




2 


brown crystals 

NMR spectrum 6 (CDCI^pprrul .80-1 .90(4Hjn 

)^-2.76<4H,m)a.14-3.22<2H.m).4.78-4.91(2 

H^n),7.88(1 HAJ=8 JHz).7.72(1H.tJ=8 JHz)3-1 

3(1rU).a22C2H.d.J=8.SHz) 

Maes speotnim m/r^00^02(M*^:1) 


31 


Ph 


a- 


2 


pale brown crystals (MeOH) 
mp.191-192 , C 

Elemental analysis for C B rl n dN 4 
Calcd.*: G. 70.1 1; H, 5.62; M, 1 4.87 
Found*: C. 70.00; H. 5.85; N, 14*6 
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Example 




Physical properties 
(RecrystalUzation solvent) 


32 




ooloriess amorphous solid 

NMR spectrum d (DMSO-d^ppm;0J9(3H4jrs).1. 

32(3H4»rs),1 J8(2H.brs).2.13(1 HJbr»)J2.49(9H.s).4 

.82-4.72(2H.m)7.«)-7^7(3H^i).7.74-7J2(4Hjn) 

3.13(1 HJd^t>^ t 1 .5^,8.42(1 H v d a J=8Hz} 

IR spectrum V (KBr)cm H :1690 

Mass spectrum m/ac470 f 478(M^:1 ) 

Specific rotation 

[cry 0 : -602 # (c=0.1, DMSO) 


33 




ooloriess crystals (AcOEt) 
mp,215-218 c C (decomposition) 
Elemental analysis for CaH^CIr^O, 
CalcdJ: C, 8733; H. 7.13; M, 11-32 
Found* C. 87.70; H 9 7.17; N. 1 1.23 


34 




colorless crystals (MeOrHso-PrOH) 
mp t 1S5-188t 

Elemental analysis for C^H^CIM^O, 
CalcdJt: C. 87.42; H, 8 J1; N, 1 1.65 
FoundS: 0. 67.31; H. 6.66; N, 11.67 


35 




Drown crystals vwutw 
mp,198-200t 

Etementsl analysis for C li H Jt C1N«0 I S 
CaJcdJt: C, 6&83; H, 5M; N, 1127 
Found*: C. 82.74; H. 5J3; N. 11.16 



41 



EP 1 104764 A1 



Example 


R' 


Physical properties 
(Recrystailization solvent) 


36 


Mo 


paie Drown crysuus viaw r i v/nv 
mp .202-203% 

ElementaJ analysis for CaHaCIMtO* 
CalcdJ: C, 64.40; H, 6.81; N, 13.06 
Founds C. 64.39; H, 7.04; N. 12L95 


37 


n-Bu 


coionoss crystals vwcnsinrrivy 
mp.159.5-160Jt 

□omenta) analysis for C^CIN^ 
CalcdJfc C. 8<L3(h a 7.49; N. 11.89 
Foumtt: C. 66.16; H. 753; N, 11.82 


38 


a 


oolone88 crystals Uao— rrun/ 
mp,174-175% 

Elemental analysis for CaH^CII^Ot-l/^O 
Calcd.%: C, 67J05; K 7.54; K 11.17 
Found* C, 67.08; H, 7.47; N. 10.92 


39 


Bn 


coioness crystals vNcucn»*i rrju; 
mp.1 65-166.5% 

Elemental analysis for C»H»CIM40 2 
Calcd* C, 68.97; H, 63% N, 11.09 
Found* C, 68 J3; H. 8.72; N, 10.99 


40 




ooioriess crystals (AoOEt) 

mp ,21 9-220.5% (decomposition) 

Elemental analysis for C„H»C.H40«- 1/4HjO 
CalcdJt: C. 69.08; H, 6.47; N. 10.74 
Found* C, 6925; K 6.41; N, 10.69 




42 
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Example 


R' 


Physical properties 




(Recrystaliizstion solvent} 


5 






colorless crystals (MeOH) 


10 


41 


XX 


mp. 137- 142^ 

Elemental analysis for C^H^CJN^CV 1/2^0 
Calcd.%: C, 67.76; H, 6.67; N, 10.90 
FoundS: C, 67.82; H, 6.40; N t 10.92 


13 






coforless crystals (MeOH) 


42 


XJ 


mp t 1 53.5-1 57*C 

Elemental analysis for CgHaCJt^O, 


20 






CalodJL C, 86.65; H. 6.38; N. 10.75 






Found*: C. MM; H, 6.54; N. 10.78 








colorless orystals (AcOEt) 








mp.180-161% 


25 


43 


XJ 


Elemental analysis for (^H^Cin^CVI/flH,© 
Catedifc G. 65.78; H, 5.95; N. 10.96 
Found*: C. 65 JS7; H, 5.67; N. 1044 


30 






colorless fine needles 
(AcOEt-ti-Hsptane) 


35 


44 


XX 


mp v 180-162% 

Elemental analysis for C^H^CIFr^Ox 
CaicdS: C. 88.07; H v 6.94; N, 11JM 
FoundS: C, 66.10; H, 5.71; N, 1U06 


40 


45 


XX 


coteries* crystals (AeOEtHso-Pr s O) 
mp,126-129.5% 

Elemental analysis for CbHioCIFH«0* 


45 






CaJodJS: C, 66J07; H. 5.04; H, 11J01 
FoundS: C. 66.06; H, 5.76; N 9 1U01 



30 
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Example 


R' 


Physical properties 
(Recrystallization solvent) 


48 




soloriess crystals Gso-PrOW 
mp.199.5-200% 

Elemental analysis for CbHoCIF*^ 
CalcdJfc 0. 68.74; H, 4.83; M. 8.85 
Found*: C. 58.61; H. 4.88; N. 9.80 


47 




colorless crystals (jac-PrOH) 
mpi165-2175*C 

Elemental analysis for (WaF^O, 
CalodJk C, 57.88; H, 4J1; M. 8.64 
Found*: 0. 57.88; H, 4J6; N. 8.62 


48 


i JO 


colorless crystals CAcOEt) 
mp.1 995-200^ 

Bemental analysis for 0^0114,0, 
CalcdJk C, 65.81; H. 6.15; N, 14.23 
Found*: 0. 85.77; H. 5.99; M. 14.25 


48 


JO 


colorless prisms 
(AoOEt-n Heptane) 
mp.182-183t 

Bemental analysis for CbHmCINjO, 
CalcdJfc C, 65.81; K 8.15; M. 14.23 
Found*: C. 65.85; H. 6.26; N, 1434 


50 


JO 


colorless prisma (AcOEt) 
mp,213-214X 

Bemental analysis for CnH»ClH,0« 
Calcd.*: 0, 65J81; H. 6.15; M, 14.23 
Found*: 0. 65.87; H. 620; N. 14.23 
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Exampla 




Physical properties 
(Recrystafllzation solvent} 


51 


XT 


colorless crystals fMeOKO 

Elemental analysis for C^CIN^S 
CalcdJfc C. 64.85; H. 6.18; N. 10.43 
Found*: C. 64.82; H, 8.45: N, 10.37 


52 


XT 


colorless crystals Qso-PrOH) 
rap.2O3-203.5lC 

BementsJ analysis for C a H v aF 1 H«O z 
CalodJfc C. 8231; H. 5.41; N. 10.02 
Found*: C, 6234; H. 5.42; M. 9.99 


53 




eotorlsss crystals (AoOEt) 
mp324-225°C 

□omental analysis for C M H - CIH,0 I 
Caledl: C. 7231; H. 632; N. 838 
FoundS: C. 7232; H. 631; N. 932 


54 


XT 


colorless crystals Goo-PrOH) 
mp.197-19tfC 

Elemental analysis for C^H^Cl^O, 
Caletlfc C. 70D3; H. 8.05; N, 9.61 
Found* 0, 69.83; H t 8.08; N, 9 J8 


55 


P 


coioness oryscaia utewrv 
mp.196.5-197% 

Elemental analysis for GsHaCIMtO* 
CalcdJL C, 04J93; H, 6j08; M, 11.65 
FoundS: C, 64A3; li 647; N. 11.69. 




45 
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Example 






Physical properties 
(Recrystalffeation solvent) 


56 




Me 


pale yellow crystals Oso-PrOH) 
mp ( 185J-186% 

Elemental analysis for CnHnNjO, 
CalcdJt: C. 70.41; H. 7.00; N f 12.16 
Found*: C. 7022; H, 7.19: N. 12.13 


57 


P 


CI 


colorless crystals (MeOH) 
mp,151JM53% 

SementaJ analysts for CuHaCSN^S 
CalcdJ* C. 62.83; H. 5.88; N, 1127 
Found* C, 62.77; Ki, 8.01; N. 1124 


58 


P 


Me 


pale yellow crystals Gso-PrOH) 

mp,18 1.5-182.5% 

Bemental analysis for C^^^OjS 
CalcdJfc C. 88.04; H, 8.77; N. 11.75 
Found%: C, 87.88; ft 629; N, 11.63 


59 


P 


a 


colorless crystals (AcOEt) 
mp.197-198% 

Bemental analysis for Ca^CIN^S 
CeicdJL C, 6029; H, 5.67; N. 14.08 
Found*: C. 59.98; H, 5j54; N v 1324 


60 


P 


Me 


colorless crystals (AoOEt-iso~Pr 2 0) 
119,191-193% 

Elemental analysis for C^H^N^OjS 
CalcdJk C. 8528; ft 6.54; N» 14.66 
Found!: C. 6524; rl, 653; N, 14.43 




/ 
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Example 


R' 


Physical properties 
(Recrystailization solvent) 


5 
10 

13 \ 


61 




yellow amorphous solid 

NMR spectrum d (COd^pm: 

1i)6-1.08(2H.mXl^0-1.4O(1H^iXl4O-1.45 <2Km) 

f 1.44(0H f s),1J2-t^O(2am)i55-2.62(2H t m)^JD5(3 

rU),400-4.1 0(2H^n).4.62(2H.U=7.5Hz) f 7-27-7^K 

2H.m) f 7.61(1HXJ=7Hz) > 7.67-7.71(3H f m).8.14(1H ( d. 

J=7.5Hz)3.24<1H.d.J=73Hz) 

IR spectrum v(KBr)cnT 1 :1692 

Mass spectrum m/r488(AO 


20 


62 


F 


colorless orystals (AoOEt) 
mp,1 95-196% 

Elemental analysis for CpHfeFgHA 
CalodX- C, 82.14; H, 5-21; N. 9.99 
Found* C. 62J07; H. 535; M, 9.94 


23 
30 


63 


£> 


pale yellow crystals (AoOEt) 

mp, 1993-200.5% 

Qemental analysis for CnHnNt 0 * 
CalodJE: C t 71 31; H. 735; H, 1435 
FoundS: C, 7137; H. 7.14; N, 14,83 


33 


64 


XT 




oolorfess orystala (MeOH-ieo-Pr t O) 
mp.177.5-179% 

Qemental analysis for C w Jti n FJti 4 O t 
Calodfc C. 6630; H, 6.18; H. 10.40 
FoundS: C. 6639; H. 638; N. 1037 


40 


65 


"p 


pale brown crystals (AcOEt) 
rap.193-194% 

Qemental analysis for CztHuNjOj 
CalcdJS: C. 7036; H. 724; N, 1534 
FoundS: C. 7031; H, 7.16; N, 1531 


43 








1 j .1 


SO 











55 



47 
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Example 




VP 


Physical properties 
(Recrystallization solvent) 


5 








colorless crystals (EtOH) 




66 




a 


mp.240-241 °C (decomposition) 
Elemental analysis for CjjHmCIN^Oj 


10 






CalodJk C, 62.43; H, 6.08; N. 17.47 
Founds: C. 62.46; H. 6.02; N, 1751 










colorless crystals (EtOH) 


15 








mpi2B5-230"C (decomposition) 




67 


/ 


Ms 


□omental analysis for CjgHnN.Oj 
CalcdJfc C. 6730; H. 7.00; N. 18.25 


20 








Found*: C. 67.72; H. 633; N. 1834 










brown amorphous solid 










NMR spectrum 0 (CDCUppm:1.10-l30(2H.m),1.4 


25 








8(8H^).1.40-1.60(3am).130-1J8(2H.m)3.eO-2.70( 






P 




2H^n).3J04(8H^)338(3lis),4.u5-4.15(2H^).4.74(2 




68 


Me 


HAd^Hz) f 6.30(1H.t,J^ 


30 








88(1H.eX7.80(1H.tJ=8Hz).7.67(1H,tJ=8Hz) f 8.16(1H. 

d,J=8H2).8^3(1H,d.J=8Hz) 

IR spectrum V (KBr}em~ , :1888 


35 








Mass spectrum m/z:473(M*) 



40 



45 




50 
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Example 


R* 


R* 


Physical properties 
(Recrvstaflization solvent) 








yellow amorphous solid 


69 


A. 


a 


NMR speotrum 8 (CDCOoDm: 

1 .05-1 .1 5(2H,m).1 40-1 -50(3H,m),1 .45(9H,s).1 .83-1 -90( 

2H.m)^2(3H^)ZB0-2.70(2H.m).4.00-4.10(2Hjn).4.60 

-4.65(2H,m),7i)6(1HJ,J=5.5Hz),731(1H.d.J=5 5Hz)7 6 

8-7.75(2^X8.1 6(1 H.d. J=7 .5Hz),8.24<1 HA J=7 JHz) 




Me 




pole yellow crystals (EtOH) 
mp,192-193«C 


70 




CI 


Elemental analysis for C^H^ClrV^S- 5/4H,0 
CalcdJt: C, 80,77; H. 6.33; N, 10.50 
Found*: 0. 60.82; H. 8.08; N, 10.17 








yellow amorphous solid 


71 


A. 

/ Ms 


Me 


NMR speotrum 6 (CDCiJppm: 

1 02—1 -0fl(2H m) 1 44/9 H *) 1 44-1 Cft/IM m) 1 Aft-1 Oft/ 

2H^n)i31 (3H/»)i60-2 J0(2am)^j05(3H^).4 JXH4.05( 
2H^n).4J8(2H.tJ=7JHi).7.08(1H^J=55Hz).7.48(IHd. 
J=5JHz).7.80-7.65(2H,m)A14(1HAioJ=8Hi).8i3(1FW^I 
=8 Hz) 

IR speotrum P (KBr)onr':1688 
Mass SDOctmm m/z490(M*) 








pale yellow crystals (AeOEt) 
mp.141-142°C 


72 




Me 


Etomental analysis lor CaH^OjS -1/48,0 
CalodJt: C, 67.92; H, ISO.; N, 
FoundS: C. 67 .88; H. 6.84; N. 11.25 



Example 73 

tert-Butyl 4-{2-(4-chloro-2-hydroxy-1 H-imida2o[4,5-c]qu!nolin-1-y0-ethylh1 -plperidinecarboxylate 
[00951 To a solution of 0.60 g of tert-butyl 4-(2K3-amlno«2*hloro^ulnoltf 

and 0.44 g of triphosgene in 1 0 ml of 1 ,2-dfchloroethane, 0.41 ml of trlethylamine was added dropwlse, and the mixture 
was stirred at room temperature for 1 hour. The reaction mixture was neutralized with saturated aqueous sodium 
hydrogencarbonate solution, and extracted with 1 ,2-dlchloroethane. The extract was washed with saturated brine, and 
dried, and the solvent was evaporated. The residue was washed with dllsopropyl ether to give 0.57 g of colorless 
crystals. Recrystallteation from 1 ,2-dichloroethane gave colorless crystals having the melting point of from 222 to 
223 # C. 



Elemental analysis for C^H^CIN^ 


Calculated % 
Found % 


C.61.32; 
C, 61.15; 


H, 6.32; 
H.6.34; 


N, 13.00 
N, 13.00 
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Example 74 

tert-Butyl 4-[2-[4-chloro-2-(4-methanesulfiny!phenyl)-1 H-lmidazo[4,5-c]-quinolln-1 -yl]ethyl]-1 -piperidlnecarboxylate 

5 [0096] To a suspension of 0,63 g of tert-butyl 4-[2-{4-ch|oro-2-(4-methylthio-pheny0-1 H-lmldazo[4,5-c]quinoIin-1 «yl) 
ethyl]- 1 -piperidlnecarboxylate in 1 8 ml of 1 ,4-dloxane, a solution of 0.36 g of sodium periodate in 6 ml of water was 
added dropwise, and the mixture was stirred at 50 Q C for 13 hours. The reaction solution was concentrated, and the 
residue was purified by silica gel column chromatography using 1 ,2-dlchloroethane - methanol (10:1) as an eluting 
solvent to give 0.47 g of a colorless solid. Recrystallization from a mixture of isopropanoi and water gave colorless 

10 crystals having the melting point of from 1 83 to 1 86°C. 





Elemental analysis for C^H^dN^S 


1/4H 2 0 




Calculated % 


C, 62.46; 


H, 6.06; 


N, 10.05 


15 


Found % 


C, 62.33; 


H, 5.90; 


N, 9.91 



Example 75 

tert-Butyl 4-[2-[4-chloro-2-(4-methanesulfonylphenyl)-1 H-lmldazo[4,5-c}-quinolln-1 -yl]ethyl]-1 -piperidlnecarboxylate 

20 

[0097] To a solution of 0.40 g of tert-butyl 4-[2-[4-chloro-2-(4-methyrthiophenyl)-1H-imidazo[4,5 -c]qulnolln-1-y1] 
ethyl]-1 -piperidinecarboxylate In 20 ml of 1 ,2-dichloroethane, 0.40 g of m-chloroperbenzoic acid was added portlonwise 
little by little, and the mixture was stirred at room temperature for 1 hour. The reaction mixture was neutralized with 
1 0% aqueous sodium hydroxide solution, and extracted with 1 ,2-dichloroethane. The extract was washed with satu- 
25 rated aqueous sodium hydrogencarbonate solution and dried, and then the solvent was evaporated. The residue was 
washed with a mixture of diisopropy! ether and diethyl ether to give 0.42 g of colorless crystals. Recrystallization from 
methanol gave colorless crystals having the melting point of from 149 to 156 Q C. 





Elemental analysis for CggHssCIN^S • 


1/4H 2 0 


30 


Calculated % 


C, 60.72; 


H, 5.89; 


N, 9.77 




Found % 


C, 60.72; 


H, 5.81; 


N, 9.67 



Example 76 

35 

4-Hydroxy-2-phenyM -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline 

[0098] A solution of 871 mg of 4-chloro-2-phenyl-1 -{2-(4-plperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline and 2.5 ml of 6 
N hydrochloric acid in 8 ml of 1,4-dioxane was refiuxed for 3 hours. The reaction mixture was adjusted to pH 10 with 
40 10% aqueous sodium hydroxide solution, and added with potassium carbonate, and then extracted with 1 ,2-dichlo- 
roethane. The extract was dried, and the solvent was evaporated. The resulting residue was washed with ethyl acetate 
to give 522 mg of pale brown crystals. Recrystallization from methanol gave pale brown crystals having the melting 
point of from 242.5 to 244°C. 



45 


Elemental analysis for C23H24N4O • 1/4H 2 0 




Calculated % 


C, 7358; 


H, 6:55; 


N, 14.86 




Found % 


C, 73.32; 


H, 6.45; 


N, 14.77 



[0099] In accordance with the method of Example 76, the compounds of Examples 77 through 79 were obtained. 



55 




50 
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Example 


D 
D 


pi 


in 


Physical properties 
(ReorystaJlization solvent) 


77 


CI 


•-a 


2 


oolorless crystals (MeOH) 
mp .269-280 1; (decomposition) 
Elemental analysis for Ct4H B CIN 4 0 
CaledS: 0, 68.48; H. 5.99; N. 1331 
Found*: C, 68.32; H. BD7; N. 1339 


78 


H 




1 


colorless crystals [hydrochloride] 

NMR spectrum d (DMSO-d^ppm: 

1 -5B(2H,o,.J=1 1 5Hz),1.74C2H.d J=1 1JHz)3.10-2^ 

5(1 H.m),2.79(2H,q.J=1 1 .5Hz).3.24(2H.d.J=1 1 SHz). 

454<2H.d.J=7Jrb),739(1H.tJ=8Hz).7.49<1HAJ= 

8Hz),7J50(1H,t.J=8Hz)3iXKlHW.J=8Hz)338(1H^ 

)3J4(1rU»rs).8^5(1H4>rs) r 11.e2(1H f s) 

IR spectrum V (KBr) om"' ^544^228.1692 

Mass spectrum m/c282(M*) 


79 


H 


-a 


1 


odorless crystals [hydrochloride] 

NMR spectrum S (DMSO-dJppm: 

1 .65-1 J5(4Hjn)300-2.15(1 Hjn)384(2Hq^=12H 

z).3.30(2H.<U=1 2Hz).4.1 8(2H.d. J=5Hz).4.51 (2Kd. 

J=73Hs)J17(1rUJ=65rfe).7.40-7.60(7H^ii).7A7 

(1HJ.J=8H2).8J1(1H^).10.63(1H4>rs).11.58(1lis) 
IR spectrum f(KBr) om"'J418,1672 
Mass spectrum m/c372(M°) 



Example 80 

tert-Butyl 4-[2-(4-phenoxy-1 H-lmidazot4 l 5-c]quInolin.1 -yl)ethyl]-1 -plperfcftnecarboxylate 

[01 00] A mixture of 4.46 g of tert-butyl 4-{2-(4-chloro-1 H-imldazo[4,5-c]quinolin-1 -yl)ethyl]-1 -plperidinecarboxylate, 
1 0. 1 g of phenol and 1 .80 g of potassium hydroxide was stirred at 1 20°C for 7 hours. The reaction mixture was adjusted 
to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed 
successively with 10% aqueous sodium hydroxide solution and saturated brine, and dried, and then the solvent was 
evaporated to give a brown liquid. The resulting brown liquid was purified by silica gel column chromatography using 
ethyl acetate as an etutlng solvent to give 3.59 g of a colorless soiid. Recrystalllzatlon from a mixture of ethyl acetate 
and n-hexane gave colorless crystals having the melting point of from 1 30.5 to 1 325 # C. 



Elemental analysis for C^H^N^Og 


Calculated % 
Found % 


C, 71.16; 
C, 71.10; 


H t 6.83; 
H.7.10; 


N, 11.86 
N, 11.69 



[0101] In accordance with the method of Example 80, the compounds of Examples 81 through 87 were obtained. 



51 
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Example 


R' 




R 9 


Physical properties 
(ReorystaJlization solvent) 


81 


H 




H 


colorless crystals (MeOH) 

mp.1 523-1 533% 

Elemental analysis for C^H^O 
CalodJt: C, 77.89; H, 834; N, 12.11 
Found*: C. 78.00; H, 8.29; U. 1235 


82 


H 


*CX 


H 


colorless crystals (AcOEtriso-Pr,0) 
0^.187-1893% 

Elemental analysts for CjjH^Oj 
CalcdJ.: C v 72.44; H, 832: N, 1332 
Found*: C. 7235; H. 6.26; N. 13.42 


83 


H 




F- 


colorless crystals (CHtCI 2 Hso-Pr t 0) 
119,2063-208% 

Elemental analysis for C»H»FN4<V 1/8^0 
CalodA C. 6937; H t 535; N, 1239 
Found!: C, 69.11: H. 5.74; M, 1235 


84 


Ph 


XX 


H 


odorless crystals (MeOrHso-Pr 2 0) 
mp.205-2073% 

Elemental analysis for CnlWUOi- 1/2HjO 
Calcd* C. 74.53; H. 625; N. 1121 
Found*: C. 7432; H. 637; N. 11.10 
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Example 


Pi 
It 


rv 


i\ 


Physical properties 








(Recrystallization solvent) 


5 










colorless crystals (AcOEt-n-Hexane) 




85 


H 


CX 


F 


mp,133.5-135.5°C 

Bemental analysis for C^H^R^Q, 
CalcdX' C v 68.55; H, 6.37; N, 11.42 


10 










Founds O v 88.37; H, 6.47; N, 11.25 












colorless crystals Gsc-PrOH) 




86 


Ph 


-ex 


H 


mp t 207-208t 

Bemental analysis for C^H^I^O, 


15 










Gated*: G v 74.43; H. 8.61; N, 10.21 
FoumiX; C. 74,38; H» 8.68; N, 10.14 












pale purple crystals 












NMR spectrum 0 (DMSO-o^ppm: 


20 










1 .84-1 .72(4H.m)X55-2^8(4H,m) f 2^8(2H,t f J=7 




87 


H 


H 


Hz).4^0(2H a tJ= : 7Hz}.725-7.31(3H ( m).7.45--7.4 










9(2rim),753-7.60(2H f m) f 7.72(1 H,d,»J=7H2)W9 
(1HJ,J=7Hz),8J7(1Hs) 


25 










Mass spectrum m/z358(M*) | 



Example 88 

30 tert-Butyl 4-[2-(4-amino-1 H-imidazoftS-cJquinolin-l -yl)ethyf]-1 -piperidinecarboxylate 

[0102] A mixture of 4.40 g of tort-butyl 4-[2-(4-phenoxy-1 H-lmidazo[4,5-c]-quinoIin-1 -yl)ethyl]-1 -piperidinecarboxy- 
late and 34.5 g of ammonium acetate was stirred at 140 P C for 3 hours. The reaction mixture was added with water, 
adjusted to pH 9 with 10% aqueous sodium hydroxide solution, and extracted with methylene chloride. The extract 
35 was washed with saru rated brine, and dried, and then the solvent was evaporated. The resulting residue was purified 
by alumina column chromatography using methylene chloride - methanol (100:1 to 20:1) as elutlng solvents, and 
washed with diisopropyl ether to give 1 .88 g of colorless crystals. Recrystallization from ethyl acetate gave colorless 
crystals having the melting point of from 193 to 1 93.5°C. 



40 


Elemental analysis for C^HggNjOj 




Calculated % 


C, 86.81; 


H, 7.39; 


N, 17.71 




Found % 


C, 66.93; 


H.7.48; 


N, 17.68 



45 [0103] In accordance with the method of Example 88, the compounds of Examples 89 through 92 were obtained. 



50 
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Example 


R* 


Physical properties 
(RecrystalUzation solvent) 


89 




colorless crystals (EtOH) 
mp f 191.5-192 fl C 

Elemental analysis for C^H^Ng 
CaJcd.%: C t 74.77; H. 736; H, 18.17 
Found*: C. 7437; H. 7.18; N. 1836 


90 




colorless crystals (MoOH) 

mp^31.5-232^C 

Qamental analysis for C^H^N^O 
CaJcd.%: C. 67.83; H. 637; N, 20.76 
Found*: C, 67.46; H, 6.79; N. 20.63 


91 




colorless crystals (EtOH) 
mp,1 66-167% 

□omental analysis for CnH&^Ox 
CalccL%: C, 6537; H. 8.86; N, 1936 
Found%: C. 6532; H. 6.76; N. 1833 


92 




pale yellow crystals [fwnarate] 

(DMrHso-Pr a O> 

mp f 195-1 97*fc (decomposition) 

Elemental analysis for C tl H lf F4 a -C 4 H 4 0 4 - 

5/4H,0 

Cated* C. 5730; H, 6.12; N, 16.68 
Found!: 0, 5730; H, 633; N, 1633 



Example 93 

tert-Butyl 4-[2-(4<Jimethylamino-2-phenyM H-imidazofrS-clqulnolln-l -yl)-ethyl]-1 -piperidinecarboxylate 
[0104] A mixture of 0.69 g of tert-butyl 4-[2-(4-chloro-2-phenyl-1H-imida^^^ 

carboxylate and 7 ml of 50% aqueous dimethylamine solution was stirred in a sealed tube at 80*C of outer temperature 
for 2 hours. The reaction solution was added with water and extracted with ethyl acetate. The extract was washed 
successively with water and saturated brine, and dried, and the solvent was evaporated. The residue was washed 
successively with isopropanol and diiaopropyl ether to give 0.52 g of colorless crystals. RecrystaJlization from isopro- 
panol gave colorless crystals having the melting point of from 1 70.5 to 1 71 .5*C. 



Elemental analysis for CgoH^NsC^ 


Calculated % 
Found % 


C, 72.12; 
C, 71.95; 


H, 7.46; 
H, 7.72; 


N, 14.02 
N, 13.83 



Example 94 

tert-Butyl 4-{2-[4-(4-methyiplperazln-1 -yl)-2-phenyl-1 H-lmidazoftS-cJ-quinolln-l -yl]ethyl]-1 -piperidinecarboxylate 
[0105] A mixture of 0.80 g of tert-butyl 4-[2-(4-ciiloro-2-phenyM H-lm^ 

carboxylate and 1 ml of N-methytplperazine was stirred at 80*C for 6 hours. The reaction mixture was added with 
saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl acetate. The extract was dried, and 
the solvent was evaporated. The residue was purified by alumina column chromatography using ethyl acetate - n- 
heptane (1 :3 to 1 :1 ) as eluting solvents, and washed with a mixture of diisopropyl ether and n-heptane to give 074 g 
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of colorless crystals. Recrystalllzation from ethyl acetate gave colorless needles having the melting point of from 140 
to141°C. 



Elemental analysis for C^H^NqC^ 


Calculated % 
Found % 


C, 71.45; 
C, 7153; 


H. 7.63; 
H, 7.65; 


N, 15.15 
N, 14.99 



[0106] In accordance with the methods of Examples 93 and 94, the compounds of Examples 95 through 1 02 were 
10 obtained. 



13 




23 : 

30 



35 



40 



43 



30 
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Example 




Physical nrODortifiS 

riijBivBi |*t wpwi ****** 

(Recrystallization solvent) 


5 


ok 




colorless crystals Qso-PrOH) 
mp,161-182T: 

Elemental analysis for O n H 9S \%O t *\/2H f: 0 
Calcd* G t 70.42; H. 7-34; M, 14.16 
Found* C. 70.31; H, 7.23; N. 13.95 


10 


96 




colorless crystals Ose-Pr^O) 
mp.1 62-162.5*0 

Elemental analysis for d 8,7^0, -1/2^0 
CaJodJi: C, 71.51; H. 7.38; N, 13.45 


13 






Found*. C, 71 .73; H. 7.35; M, 13.09 


20 


97 




colorless needles (MeOH) 
mp,171-172 c C 

Bementsd analysis for CnHuNfOi 

P fl LJ at. ft 73 44* u 7 fill* M 1998 

FoundS: C. 73.44; h\ 7.88; M. 12.93 


23 


98 




colorless crystals Qso-PrOH) 
11^,189-190% 

Eemental analysis far C^H^O, 
Caled* C. 70.95; H t 748; N, 12-93 
Found*: C, 7142; h\ 7.47; N. 12^4 


30 
33 


99 


MHBn 


pale brown amorphous solid 

NMR spectrum (CDCI^ppm: 

0.99-1 .06(2H,m),1 45-1 .40(3HmX1 .43(9fts),1 .80-1. 

90(2H^)4^2.WK2rUn) f 3.95-4J)5(2H4n).4.59(2Rt 

,J=7^2)A98(2H^^^Hi).8.11(1H f t^=55H2) B 74 

4-728(1HM74O-7^3Hjf0J.48(2ad.^7^rta) f 7. 

50-7^(4H.n0J.80^7.85(2h>).734-7.96(2H t m) 

IR spectrum V (KBr) onT 1 :3438 t 1690 

Mass spectrum m/c561(M*) 



40 




30 
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Example 


R* 


Physios! properties 


100 




pale yellow amorphous solid 

NMR spectrum 6 (CDCljJppm: 

1 J0O-1 .08(2H.m).1 J0-1 .35(1 H.ro).1 .38-1 .42(2H.m).1. 

43(9H.s).1A3HJ0(2H^)£J57(2HJ>rs)£.98(2H>ra),4 

.61(2H.t,J=7.5Hz).4-89(2H.d.J=8Hz),7.33-7J5(1H/n). 

7^9(2H.d.J=8Hz),7.51-759(4H^n).7.e4-7.B7(2am).7 

J8-7.89(1H^ii),7.98-7.97(1H^n)3-53(2H.d.J=8Hz) 

R spectrum v (KBr) cnT , :3428.1«92 

Mass spectrum m/r562(M*} 


101 




pale brown amorphous solid 

NMR spectrum 6 (CDCI^pm: 

OJ8-1J»(2Hjn).125-1.40(3H.m).1.43(9H^).1A>-1. 

85(2Hjn)Z50-2.60(2H,m).3.79(3H^)^.90-4i»0(2am 

).4 J9(2H.U=75Hr).4 £7<2HA J=S.5 Hz).9.05(1 HJjrs) 

,8jB8(2ad^=8-5Hz).7-31(1H.t^=75Hz).7.40(2H.d,J= 

85Hz>,751-7.80(4H,m).7.60-7.85(2H.m).7^4<2H.d.J 

=8JHz) 

IR spectrum V (KBr) cm" 1 -.3432.1 692 
Mess spectrum m/r591(M*) 


102 




colorless amorphous solid 

NMR spectrum * (DMSO-dJppm: 

0.97(2H,q.J=5Hr).tJ0-1.35(3lim).tJ8(9H.s),1.75e 

HA>f=75Hz)^j4(2HAJ=12^Hz)J.77(2H,d.J=123H 

z),4.84(2H.t J=7 JSHz),8 .99(1 HA J=8Hz),7 J4<2H,t J=9 

Hz).7.44(1H.tJ=7^Hz).756(1H.t.J=75H2),7.60-7.87 

(3H,m),7.76-7J2ttHjn).7J7(1H,d,J=75Hr),8.1«(1H, 

dJ=7.5Hz)3.24(2H.d f J=8rte),9.D3(1H.s) 

K spectrum V (KBr) cm" 1 2932,1 682 

Mess spectrum m/z£47(M*) 



Example 103 

4- Amino-2-phenyM -{2-{4-ptper1dy1)ethyi]- 1 H-bn !dazo{4,5<]quinoli ne trtfluoroacetate 
[0107J A mbcture of 0.30 g of tert-butyl 4-C2^4-(4-methoxybenzy1amino)^ 

ethyH-1 -piperldtnecarboxylate and 9 ml of trtfluoro acetic add was stirred at 65°C of outer temperature for 6 hours. The 
reaction solution was concentrated, and the residue was added with isopropanoi. The precipitated crystals were col- 
lected by filtration, and washed with dlteopropyl ether to give 0.31 g of pate yellow crystals. Recrystatllzation from a 
mixture of ethanol and isopropanoi gave colorless crystals having the melting point of from 223 to 224°C. 



Elemental analysis for C^H^ . 2CF 3 C02H . H 2 0 


Calculated % 
Found % 


C, 52.51; 
C, 52.61; 


H, 4.73; 
H.4.45; 


N, 11.34 
N, 11.61 
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Example 104 

1 -[2-(4-Chloro-2-phenyl-1 H-lmldazo [4,5-c]quinolln-1 -yl)ethyl]-4-piper1dinone 

[01 08] A mixture of 0.39 g of 1 {2-(4-chloro-2-phenyl-1 H-lmldazo[4 ( 5-c]quinolln-1 -yl)ethyll-4,4-ethylenedloxypiperi- 
dine and 4 ml of concentrated sulfuric acid was stirred at room temperature for 30 minutes. The reaction mixture was 
poured into ice-water, adjusted to pH 1 1 with 1 0% aqueous sodium hydroxide solution, and extracted with ethyl acetate. 
The extract was washed with saturated aqueous sodium hydrogencarbonate solution and dried, and then the solvent 
was evaporated to give 0.42 g of a colorless liquid. The resulting liquid was purified by alumina column chromatography 
using ethyi acetate - n-heptane (1 :1) as an eluting solvent to give 0.32 g of colorless crystals. Recrystallization from 
isopropanol gave colorless needles having the melting point of from 163 to 165°C. 



Elemental analysis forC^r-^Cl^O 


Calculated % 
Found % 


C, 6823; 
C, 68.26; 


H, 5J23; 
H, 5.31; 


N, 13.84 
N, 13.78 



Example 105 

1 -[2-(4-Chloro-2-phenyM H-Imldazo[4,5-c]quinolin-1 -yl)ethylH-plperldinone oxtme 

[01 09] A mixture of 020 g of 1 -{2-(4-chloro-2-phenyl-1 H-imidazo[4,5-c]qulnoiln-1 -yl)ethyl]-4-plperidinone, 0.04 g of 
hydroxylamine hydrochloride, 0.09 g of sodium acetate and 4 ml of methanol was stirred at room temperature for 1 
hour. The reaction solution was concentrated, and the residue was added with aqueous sodium hydrogencarbonate 
solution, and extracted with ethyl acetate. The extract was washed with saturated aqueous sodium hydrogencarbonate 
solution, and dried, and the solvent was evaporated to give 0.25 g of a colorless solid. Recrystallization from ethyl 
acetate gave colorless crystals having the melting point of from 201 to 207*0 (decomposition). 



Elemental analysis for C^H^C^O • 1;2H 2 0 


Calculated % 
Found % 


C, 64.41; 
C, 64.75; 


H.5.40; 
H, 5.32; 


N, 16.33 
N, 16.09 



Example 106 

tert-Butyl 4-[2-(2-phenyM H-lmldazo[4,5-c]qulnolln-1 -yf)ethyl]-1 -piperldinecarboxylate 

[0110] Asuspenslon of 0.80 g of tert-butyl 4-{2-(4-chloro-2-phenyl-1 H-lmldazo-[4,5-clquinolin-1 -yl)ethy0-1 -piperldi- 
necarboxylate and 0.30 g of 5% palladium on carbon In 80 ml of methanol was catalytlcally hydrogenated at ordinary 
temperature under atmospheric pressure for 12 hours. After the reaction, the catalyst was filtered off, and the filtrate 
was concentrated. The residue was purified by silica gel column chromatography using ethyl acetate - n-heptane (1 : 
1 to 4:1 ) as eluting solvents and washed with dilsopropyl ether to give 0.49 g of pale yellow crystals. Recrystallization 
from dilsopropyl ether gave colorless crystals having the melting point of from 138 to 139"C. 



Elemental analysis for C^H^^ 


Calculated % 
Found % 


C, 73.66; 
C, 73.46; 


H, 7.06; 
H, 7.21; 


N, 12.27 
N, 12.17 



[0111] In accordance with the method of Example 106, the compounds of Examples 107 through 109 were obtained. 
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Example 




m 


Physical properties 
(ReoryatalQzation solvent) 


107 




1 


colorless crystals [hydrochloride] 
(MeOH) 

mp i 25B-261 fl C(decomposition) 
Elemental analysis for 

CaJcdJ: C, 53.79; H. 8.21; N, 15.68 
Found*: C. 53.49; H, 6.14; N, 15.67 


108 


-a 


2 


colorless crystals [hydrochloride] 

(MeOH-CICH^CI) 

mp ,220-233% (decomposition) 

Elemental analysis for 

0, 7 HW«4-2HCI-1/2HO 
Calcd*: C, 56.36; H, 6.40; N, 15.48 
FoundS: C, 58.36; H. 6.18; N. 15 25 


109 




2 


colorless crystals [hydrochloride] 

(MeOH-iso-Pr,0) 

mp t 225-238 c C (decomposition) 

Elemental analysis for 

C n H sa N 4 -2Ha-1/8H t O 
CalodJL- C, 61.27; H, 7.41; N. 13.61 
Found*: 0, 61J03; H f 7.44; N. 13J50 



Example 110 

4-Chloro-2-phenyM -[2-(4-piperldyl)ethyl}-1 H-imldazo[4,5-c]qulnollne hydrochloride and fumarate 
[0112] A mixture of 3.64 g of 4K:hloro-2i>henyl-H2-(N-triphenylm 

line, 30 ml of methanol and 1 0 ml of trtf luoroacetfc add was stirred at room temperature for 1 hour. The reaction mixture 
was concentrated, and the residue was washed successively with ethyl acetate and diethyl ether to give pale brown 
crystals (trifluoroacetate). The resulting crystals were added with ethyl acetate, and extracted with water. The aqueous 
layer was adjusted to pH 1 1 with 1 0% aqueous sodium hydroxide solution, and extracted with a mixture of 1 ,2-dichlo- 
roethane and methanol. The extract was washed with saturated brine, and dried, and then the solvent was evaporated 
to give 1 .74 g of a colorless liquid. A part of the colorless liquid was converted into hydrochloride in a conventional 
method. Recry&taiHzafion from methanol gave colorless crystals having the melting point of from 257 to 265°C (de- 
composition). In the same manner, fumarate was prepared in a conventional method. Recrystallization from methanol 
gave colorless crystals having the melting point of from 1 65.5 to 1 86.5°C (decomposition). 

Hydrochloride: 

[0113] 



Elemental analysis for C^H^CI^ • HC! - H 2 0 


Calculated % 
Found % 


C, 62.02; 
C, 62.08; 


H, 5.68; 
H.5.77; 


N, 12.58 
N, 12.60 
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[0114] 



Elemental analysis for C^H^ 


ClN 4 *C 4 H 4 0 4 .H 2 O 


Calculated % 
Found % 


C, 61.77; 
C, 62.04; 


H, 5.57; 
H.5.40; 


N, 10.67 
N, 10.70 



10 Example 111 

4-Phenoxy-1-[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline trifluoroacetate 

[0115] To a solution of 0.30 g of tert-butyl 4-[2-(4-phenoxy-1 H-lmida2o[4,5-c]-quinolln-1 -y0ethyl]-1-piperidlnecarbox- 
13 ylate In 10 ml of methylene chloride, 1 ml of trffluoroacetic acid was added at room temperature, and the mixture was 
stirred for 1 .5 hours. The reaction solution was concentrated. The resulting pale yellow solid was washed successively 
with isopropanol and dilsopropyl ether to give 0.36 g of colorless crystals. Recrystallizatlon from a mixture of methylene 
chloride and ethanol gave colorless crystals having the melting point of from 211 to 21 6°C. 



Elemental analysis for C^H^f^ 


O.CF 3 C0 2 H. 1/8^0 


Calculated % 
Found % 


C, 61.44; 
C.61.26; 


H.5.21; 
H, 5.05; 


N t 11.46 
N, 11.47 



23 Example 112 



4-Chloro-2-phenyl-1 -{2-(1 -plperazlnyl)ethyl]-1 H-imidazo[4,5-c]qulnollne methanesulfonate 

[01161 To a solution of 1 .20 g of tert-butyl 4-[2-(4-chloro-2-phenyl-1H-imidazo-[4 l 5-c]quinolin-1-yl)ethyQ-1 -piperazi- 
ao necarboxylate in 1 2 ml of 1 ,2-dlchloroethane, 1 .2 ml of methanesulfonic acid was added, and the mixture was stirred 
at room temperature for 5 minutes. The reaction mixture was added with isopropanol and ethanol, and the precipitated 
crystals were collected by filtration to give 1 24 g of colorless crystals. Recrystallizatlon from methanol gave colorless 
crystals having the melting point of from 256 to 270°C (decomposition). 



Elemental analysis for C^H^CIN^ . 2CH3SO3H 


Calculated % 
Found % 


C, 49.35; 
C, 49.60; 


H f 5.18; 
H, 5.11; 


N, 11.99 
N, 12.16 



Example 113 

4-Amlno-1 -[2-(4-plperidyl)ethyl]-1 H-imidazo[4,5-c]qulnollne hydrochloride 
[0117] A mixture of 1.57 g of tert-butyl 4^2-(4-amlno-1 H-lm!daz^^ 

and 40 ml of ethyl acetate solution of hydrogen chloride was stirred at room temperature for 5 hours. The reaction 
mixture was added with water, adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
methylene chloride. The extract was dried, and the solvent was evaporated. The resulting residue was washed with 
ethyl acetate to give 1 .01 g of pale brown crystals. The resulting crystals were purified by alumina column chromatog- 
raphy using methylene chloride - methanol (40:1 to 20:1 ) as eluting solvents, and washed with dilsopropyl ether to give 
colorless crystals. Hydrochloride was prepared in a conventional method. Recrystaliization from ethanol gave colorless 
crystals having the melting point of from 243 to 244°C (decomposition). 



Elemental analysis for C^H^Na * HCI • 3/4H 2 0 


Calculated % 
Found % 


C, 59.12; 
C, 59.10; 


H, 6.86; 
H, 6.83; 


N, 20.28 
N, 20.30 



[0118] In accordance with the methods of Examples 110 through 113, the compounds of Examples 114 through 186 
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were obtained. 



EP1 104 764 A1 



5 



10 






Example 


R 1 


B 


m 


~»'7*»k**ii prop ernes ^necrysiaiiization solvent) 


15 


114 


Ph 


H 


0 


colorless crystals (CICr-^CHgCI-AcOEt) 
mp I 253-258°C (decomposition) 
Elemental analysis for C^H^CIN^ 
Calcd.%: C, 69.51; H, 528; N, 15.44 
Found%: C, 6929; H, 5.19; N, 15.27 


20 
25 


115 


H 


H 


1 


colorless crystals [hydrochloride] 
(MeOH-EtOH) 

mp273-286°C (decomposition) 
Elemental analysis for C ie H 17 CIN 4 -2HCI 
Calcd.%: C, 51.42; H, 5.12; N, 14.99 
Found%: C, 51.47; H, 5.08; N, 14.85 


30 


118 


Ph 


H 


1 


colorless crystals (f urnarate](MeOH) 
mp,268-271.5'C (decomposition) 
Elemental analysis for 
022^^1^-1/204^04-^20 
Calcd.%: C, 62.40; H, 5.67; N, 12.13 
Found%: C, 62.52; H, 528; N, 12.15 


35 


117 


H 


H 


2 


colorless crystals [hydrochloride] 
(EtOH) 

mp l 258-267°C (decomposition) 
Elemental analysis for C 17 H 19 CIIVHCI 
Calcd.%: C, 58.13; H, 5.74; N ( 15.95 
Found%: C, 57.88; H, 5.48; N t 15.7B 


40 
43 


118 


H 


CI 


2 


colorless crystals [trffluoroacetate] 

(MeOH-iso-Pr 2 0) 

mp204-207.5°C 

Elemental analysis for 

C 17 H 18 Ci2N4-CF 3 C0 2 H-1/4H 2 0 

Calcd.%: C, 48.78; H, 420; N, 11 .98 

Found%: C, 48.76; H f 4.34; N, 11 .89 
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Example 


R 1 


R2 


m 


Physical properties (RecrystaHlzation solvent) 




119 


OH 


CI 


2 


pale brown crystals (CICH2CH 2 CI-MeOH) 

mp,240-245°C (decomposition) 

Elemental analysis for 

C 17 H 19 CIN 4 0-1/2H 2 0 

Calcd.%: C, 60.09; H, 5.93; N, 16.49 

Found%: C, 60.32; H, 5.72; N, 16.41 




120 


Me 


CI 


2 


pale brown crystals [trlfluoroacetate] 
(EtOH) 

mp,201-202°C 
Elemental analysis for 
C 18 H 21 CIN4-CF3C0 2 H.5/4H20 
Calcd.%: C, 51 .62; H, 5.31 ; N, 12.04 
Found%: C, 51,82; H, 5.12; N, 1252 




121 


CF 3 


CI 


2 


colorless crystals [trlfluoroacetate] 
(EtOH) 

mp,233-235*C 

Elemental analysis for 

C 1B H 1B CIF 3 N 4 -CF 3 C0 2 H 

Calcd.%: C, 48.35; H, 3.85; N, 11 .28 

Found%: C, 48.31; H, 3.88; N, 11.21 




122 


Ph 


H 


2 


colorless crystals [hydrochloride](EtOH) 
mp,191 .5-192.5*C 
Elemental analysis for 

C23H24N4-2HCI-H20 

Calcd.%: C, 61.74; H, 6.31; N, 12.52 
Found%: C, 61 .69; H, 6.51 ; N, 12.44 




123 


Ph 


CI 


3 


colorless fine needlesjtrlf luoroacetate] 
(EtOH) 

mp,280-263°C (decomposition) 
Elemental analysis for 
C^H^CIrVCFgCOjH 
Cated.%: C, 60.17; H, 5.05; N, 10.80 
Found%: C, 59.94; H, 5.08; N, 10.80 




X. 




Example 


R2 


B 


W 


Physical properties (RecrystaJlization solvent) 


124 


Me 


H 


CH 


colorless crystals [hydrochloride](EtOH) 

mp,1 99-201 # C 

Elemental analysis for 

C^Hae^-HCI^HaO 

Calcd.%: C, 61.33; H, 759; N, 11.92 

Found%: C, 61.21; H, 756; N, 11.80 
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(continued) 



Example 


R2 


B 


W 


Physical properties (RecrystaJlizatlon solvent) 


125 


CI 


CI 


CH 


colorless crystals [triftuoroacetate](MeOH) 
mp,249-255°C (decomposition) 
Elemental analysis for 

23 '22 2 4 3 2 

Calcd.%: C, 55.67; H, 4.30; N, 10.39 
Found%: C, 55.75; H, 4.00; N, 10.47 


126 


CI 


Me 


CH 


colorless fine needies[trifluoroacetate] 
(MeOH) 

mo .25 5-262° C fdecomnosltlon^ 

Elemental analysis for C^H^CIN^ CF 3 C0 2 H 
Calcd.%: C, 60.17; H, 5.05; N, 10.80 
Found%: C, 59.95; H t 5.03; N, 10.79 


127 


CI 


MeO 


CH 


paie yellow crystals (EtOH) 
mp,169-170°C 

Elemental analysis for C^HgsClf^O-lteHgO 
Calcd.%: C t 67.05; H, 6.10; N, 13.03 
Found%: C, 67.32; H, 6.06; N, 13.02 


126 


C! 


H 


N 


colorless crystals [trifluoroacetate](MeOH) 
mp,260-26B°C (decomposition) 
Elemental analysis for CjaH^CINs-CFaCOjH 
Calcd.%: C, 56.98; H ( 4.58; N, 13.84 
Found%: C, 56.76; H, 4.47; N, 13.82 
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Example 


R* 




Physical properties 
(Recrystallization solvent} 


129 


CI 




colorless prisms (MeOH) 
mp.191-193% 

Elemental anslysis for CoH n CIN 4 
Calcd-X: C, 70.87; H v 5.93; N, 1423 
Found*: C, 70.70; H, 6j08; N. 1428 


130 


CI 


HlCX 


colorless crystals (AcOEt) 

mp,1 56.5-1 57.5 1 

Elemental analysis for CjjHnClN, 
CalcdJX: C, 70.67; H, 5.93; H, 1423 
Found*: C, 70.84; H, 522; N. 1421 


131 


CI 




coloriess crystals (EtOH) 
mp.169-171 , fc 

Bemental analysis for CaHnCtl^O 
CalodJk C, 6726; H, 5.39; M, 1426 
Found* C, 6721; H. 5.55; N. 1422 


132 


CI 




coloriess crystals [trifluoroacetste] 
Oeo-PrOH) 

mp.1 58-1 63"C (decomposition) 
Bemental enetyeia for 
C xa H M CIN^-2CF s CO x H*3/2H I 0 
CalcdJS: C. 49.06; H. 4.42; N, 10.60 
Found*: C, 48J04; H. 4.41; N. 10.73 


133 


Me 




pale brown crystals (AcOEt) 
tnp,88-89t | 
Elemental analysis for CmH^Nj-HjO 
CaledJk C. 71.44; H, 7.24; N. 17.38 
FoundX: C, 71.25; H. 7.23; N, 17.03 



64 



EP 1 104 764 A1 



Example 




Physical properties 
(ReerystalUzation solvent) 


134 




colorless fine need!es[fumarate](EtOH) 
mpJZBI -272X (decomposition; 
Elemental analysis for 
QbHhCIH,* 1/2C 4 H 4 04*5/2H z O 
Calcd.%: G. 60.06; H. 5.88; N. 11.87 
FoundS: C, 60j07; H, 5iB; N. 11.60 
Specific rotation 
[al":-«JB" (e=0.1. DIISO) 


135 




colorless crystals [trifluoroacetate] 
(EtOH) 

mp^1 5-221 °C (decomposition) 

Elementsl analysis tor 

C a H„CIN«'CF a CO t H 
CaJcdJS: C. 59.00; H. 5.55; N. 11.01 
FoundS: C, 58.85; H. 5.83; N. 11.05 


138 


OC^bi 


pale brown crystals [trifluoroacetate] 

(MeOH-iso-PrOH) 

mp£25-232%(deeomposraon) 

Elemental analysis for 

CBHaCMt-CFiCOtH 
CslcdJt: C, 58.24; H. 5.29; N. 11 31 
FoundS: C, 58J09; H. 5.29; N. 11.32 


137 




_ « -- -I - T% m* |T_ _iirjin.fi n.f- raj- ril 

pus brown crystals uuiiiuoroacoratoj 
(EtOH) 

mp.224-224.5t 
Elemental analysis for 
CnHnOHtS-CFaCOxH-S/aixO 
CalcdJfc C. 51 .35; H. 4.88; N. 10.41 
FoundS: C. 51.65: H. 4.32; N. 10.16 
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Example 


R' 


Physical properties 
(Reciystaliization solvent) 


5 






colorless crystals (AcOEt) 
mp,130-131 c C 




138 


n-Bu 


Elemental analysis for C 21 H 27 CIN4 
CalcdJt: C v 68.00; H. 7.34; M, 15.10 


10 






Found*: 0. 67.76; H. 7.59; N. 14J8 








colorless crystals [trifiuoroacetate](EtOH) 


15 


139 


X) 


mp,139-139.5°C 
Elemental analysis for 
<^H a ClhV3/2CF a CO t H-H20 
Calcd.%: 0. 5349; H, 539; N, 936 
FoundS: C. 53.23; H, 5.33; N, 936 


20 






pale brown crystals (AcOEtHso~Pr 2 0) 
mp f 230-234^C (decomposition) 




140 


Bn 


Elemental analysis for C^HaCIIV 1/41^0 
CalcdA C. 70.40; H, 6JZ8; N, 13.68 
Founds C. 70.41; H. 8.27; N, 1334 


25 






pale yellow crystals [methanesuifbnate] 
(UeOH) 

mp v 1 96-207% (decomposition) 


30 


141 




Elemental analysts for 






CssHBCI^^CHtSOsH-HsO 
CalccLS: C f 51.71; H, 5.62; N. 8-93 
FdundS: C. 5139; H. 5.42; N. 8.87 



35 



40 




45 



50 
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Example 


R' 


Physical properties 
(Recrystailization solvent) 


142 


XT 


colorless crystals [1vmarate](MeOH) 

mp r 224-229°C (decomposition) 

Elemental analysis for 

CwHttCIN.-C^rUO^HjO 
Calcd.%: C, 62.39; H, 5.80; N, 10.39 
FoundX: C t 62.46; H v 5JI1; M. 10.42 


143 


xr 


colorless orystals [fumaratojCEtOH) 
mpil 3 .5-2 1 B°C (decomposition) 
Elemental analysis for 
C^HaCI^O - C^O, • 1/41^0 
CalcdJ.: C. 62.10; H f 5.49; N. 10.35 
Found*: C. 61.94; H. 5.45; N, 10.30 


144 


xr 


colorless crystals [tnfluoroacotata] 

(MeOrHso-Pr 2 0} 

mp^53-25Tt (decomposition) 

Bemental analysis for 

C^HjjClr^S-CFjCOjH-I^HjO 
CalodJS: 0, 55.76; H. 4.86; N, 10.00 
Found* C. 55.67; H, 4.59; N. 9.90 


145 




odorless crystals [tnfluoroaeetate](EtOH) 

mps218-225X (decomposition) 

Elemental analysis for 

C^HeCtN.OS-CF.CO.H 
CalodJfc C. 55.07; H. 4.62; M. 9.88 
FoundS: C. 54.81; H. 4.68; N, 9.77 


14S 




coloriasa crystals [tnfluoro«cetato](MoOH) 

rnpi 70-277X (decomposition) 

Elemental analysis for 

C M H B Cm,0 t S-CF,CO t H 
CaledJk C. 63.58; H, 4.48; N. 8.61 
FoundS: C, 5&51; H, 450; N, 8.62 
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Example 


Qt 
K 


Physical properties 
(Recrystallization solvent) 


147 




colorless crystals [fomarate](EtOH) 

mp , 1 92-1 88% (decomposition) 

Elemental analysis for C^HaCIFlV^fMVHjO 

Caicd,%: C. 59.72; H. 520; N, 10.32 

FoumH: C, 58.81; H. 5.07; N. 10.33 


148 




colorless crystals [fumarate](MoOHHso-PrOH) 

mp,1 84-187% (decomposition) 

Elemental analysis for CaHaaFN^C^O^HjjO 

Calcd J: C v 59.72; H. 520; N, 10.32 

Found* 0, 80.00; H, 4.91; N, 1024 


149 




colorless crystals [fiimarate](MeOH) 

mp204-209% (decomposition) 

□omental analysis for C^H^O™^ C4H4O4 ■ HjO 

CaJcdJfc C t 59.72; H. 520; N. 1022 

Found* C 5923* H 492- N 10 41 


150 




colorless crystals [trifluoreacetate](EtOH) 

mp ,280-263% (decomposition) 

Elemental analysis for C n H 11 CIF4M 4 -CF,C0 2 H-H 2 0 

CalctL* C. 50.47; H. 3.73; N. 9.42 

Found* C, 50.33; H. 353; N, 951 


151 




colorless crystals [trffiuoroaoetate](MoOH) 

mp ^59-281 % (decomposition) 

Bemental analysis for C n H lt aF i rVCF,CO l H 
Calcd* C, 50.48; H. 322; N. 9.42 
Found* C. 5028; H. 328; N, 9.46 
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Example 


R 1 


Physical properties 
(Reorystailization solvent} 


m 

3 






colorieas crystals DnethanesuKbnate] 

(EtOH) 

mp, i 9w 4U£ v» vuooofnposruon/ 




152 


JO 


Elemental analysis for 


10 






Cm HmCIIL - CH.SO.H - 5/4H.O 
vaicc*. u, l ( n, O.Oa, N, la./Z 
roumn: G, 54.13; H, 0.45; N, 13.63 


13 




XJ 


ooioness orysuus LTuniaratejvMeisl l LCUMJ 
nip, ■ o i— i so Ji v# Adeooinpo8n3on/ 




153 


ciomema] analysis to™ 
C n H n CIN 9 - C^O*-^ 


20 






CelcA*: C. 59.37: H. 5 21; M. 13.31 






FoundS: C. 59.37; H. 5.11; N. 13.37 








pale yellow fine noodles [trifluoro acetate] 








(EtOH) 


23 






mp.1 975-204% (deoomposition) 


154 




ti pivi . pc no 14*1 /Ail n 
UaiOOJL U v 00.47; M, 4.64; N. 13.7Z 

Found* C. 56.45; H. 4JS6; N, 13.72 


30 


155 


XT 


colorless crystals [tnf)uoroacotata](EtOH) 

mp a 250-255 < £ (decomposition) 

Elemental analysis tor C v H t7 CIN 4 «CF,CO s H 


35 






CelcdJfc C. 64JD8; H 4J8; H, 9.64 








rounaa. v. oago • , n, 4«9a(, ri, n .Co 


40 


158 


XT 


colorless crystals [trrfluoroacetatalQEtOH) 

mpJ445-1455*C 

Elemental analysis for 

CaHgCI^O* CF a CQ,H*3/2H a O 
CaJod* C. 59.68; H. 5.01; N. 8JS 
FoundS; C. 59.44; a 4.71; N. 9.04 



45 




) 
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Example 


R 1 


Physical properties 
(RecrystaJlizatlon solvent) 


157 


XT 


pale green crystals[tnfluoroecetate](EtOH) 

11^.174-175^ 

□omental analysis for 

CuHaCIFiN*- CF t CO s H- 5/4H,0 
CalcdJX: C. 52.44; H. 4.32; N, 9.41 
FoundS: C, 52.54; H. 4.19; N, 9.53 


158 


P 


colorless crystals [trifluoroacetate](MeOH) 

mp ,231 -241 °0 (decomposition) 

Elemental analysis for 

C„ H^CU^O - CFjCC^H- 1 /2H,0 
Galcd.%: C. 54J82; H. 4.60; N, 11.12 
Found%: C. 54.73; H. 4.42; N. 11.21 


159 


P 


colorless crystals [trifiuoroacetate](EtOH) 

mpJZ 56-261 *C (decomposition) 

Elemental analysts for 

C^H^CH^S - CF,C0 2 H - 1/4H,0 
CalcdJL C. 53.59; H. 4.40; N. 10J7 
Found!: 0, 53,53; H, 4.33; N. 10 JO 


160 


"P 


colorless crystals ttrifluoroacetate](MeOH) 

mpi70-273t ( decomposition) 

Bemental analysis for 

C M H tl CIN t -CF,CO t H- 1/2H,0 
CalcdJfc C. 52.44; H. 4.60; N, 16.68 
Found* C. 52.15; h\ 4.74; N. 16J5 


161 


P 


pale brawn crystals [trifiuoroaoetate] [ 

(EtOH-EtjO) 

mp203-203.5 fl C 

Elemental analysis for C^CIN,S-CF a CO,H 
Calcd* C, 51.81; H. 4.13; N v 13.68 
FoundS: C. 51.48; H, 4-22; N. 13.52 
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-varnnle 

LAOl lip IV 


R« 


Physical properties 
(Reerystallization solvent) 


162 




pale yellow orystale Diydrochlonde]0so-PrOH) 

1*0,245-248*0 (decomposition) 

Elemental analysis for C^HaFN* ^01-3/48,0 
Caled.*: C, 60.70; H. 6j05; M. 11.80 
Found* C. 60.81: H. 5J3: N. 11.72 


163 




coloriess crystals thydrochloride](EtOH) 
NMR spectrum 0 

(DMSO-dJppm:1JO-1.4O(21tin),1J5-1.70(1H.m).1.70 
-1.80(4H^iU.65-2J0C2H^n)4.10-345(2H.mW.17(3H 
3)A73(2H,tJ=7.5Hi)JJ7(1HAJ=74H2)3M(1HAJ= 
7 .5Hz) JB.55-8 .65(2H,m),8 WIHJbrsW J*6U H Are) 


164 




pale brown crystals (AcOEt) 

mp f 17a-177-5t; 

Elemental analysts for CgHnNs 
CaJcdJt: C. 74.36; H. 6.78; M, 18.85 
Founift: C. 74.09: H. 8 JO; M. 18.69 


165 


xr 


odorless crystals [hydrochloride] 
(MeOH-iso-PrOH) 

Elemental analysis for CW^F^-aHCI- 1/21^0 
CalcdJk C. 57.70; H. 5.42; N, 10.77 

r _ liiilY n K7 79* H 5 12* N 10.79 


166 


p 


pale yellow crystals Oso-PrOH) 
mp,1 86-167^ 

Bemental analysis for C^H^O - H,0 
Calcd* C. 69 .82; H, 6 J2; N, 14.80 
Found* C, 69-53; H. 8.97; fi 14^9 
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Example 


R 1 


Physical properties 
(Recrystallization solvent) 


187 


■p 


coianess oryetaia LnydrocnionaeJ 
(EtOH) 

mp^18-219°C 

Elemental analysis for C^H^Ni'SHCI 
Calcd.* C. 53.68; H. 5.79; N. 17.88 
Found*: C, 53.63; H, 6J)1; N. 17.88 


168 


P 


pale yellow crystals [hydrochloride] 

mp,293-298 0 C (decomposition) 

Elemental analysis for 

CnHnN^S-ZHCI-HzP 
CalcdJ.: 0. 53.84; H, 5.81; N f 14.95 
Found* C f 5359; H f 5.71; N, 14.82 


169 


P 


pale yellow crystals [hydrochloride] 

mp,196-189% 

□amenta! analysis far 

C s H M N 4 S'2HC1*3H s O 
Calcd.%: 0, 52.48; H. 6.41; N, 11.13 
Found* C, 52.44; H, 6.68; N. 11.13 


170 


P. 


pale ysllew crystals [trffliwreaoatats] 

mpJ228-229t 

Elemental analysis for 

CaHaf^S'S/ZCF^OsH* 1/2H,0 
CalodJt: C, 54.73; H, 5.03; N. 9.82 
Founds: G. 54.46; H, 4.91; N. IOjOO 


171 


Ma 

p 


pale yellow crystals [hydrochloride] 
(EtOH) 

mpi74-277"C (decomposition) 

Bemantal analysis for 

CaHa^S- 2801-5/4^0 
Calcd.%: C. 58-84; H. 653; N. 1153 
Founds: C. 58.79; H. 8.11; N. 1151 
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Example 


R 1 


1? 


Physical properties 
(Rec rystafli ration solvent) 


172 




CI 


aolarififis ctvfitfllB rtrifiuoroaeB'^jtfal 

OEtOH) 

mp,189-190% 
Elemental analysis for 
CaHaON4S-3/2CF,C0 2 H 

ColodJk C. 5159; H. 424; N. 9.63 
Found* 0. 5154; H. 429; N, 955 


173 






CI 


aa!ai4aiui Anntalfl l¥rif\i*4\n\an*r¥m+**\ 

(EtOH) 

mp.184-185t 

ElornnrrtaJ analysis for 

C a H a aN 4 S-5/4CF 1 CO t H 
CsMJI: C, 53.16; H. 442; N. 10.12 
Foundl: 0. 53.18; H. 4.39: N. 10.36 


174 




Ma 


amIa hmnni amBftafci lis ml rtw* Ma al 
ffmuM Di own vryiuuQ Lnyw uuiuiifmoj 

OEtOH) 

mp.2455-2«65X 

Elemental analysts for 

C a H„N i -2HCl-V2H t O 
ColodJfc C v 5752; H, 658; N, 1524 
Found* a 5755; H 653; It 1523 


175 






Ma 


pais Di wwn orysGBia ^fiyiin?Gnwnijoj 
OEtOH) 

mp224--225*C 

Elemental analysis for 

C tt H X7 N i -2HCt-5/2H 1 0 
CaJcdJt: a 5621; H, 6.97; M, 1425 
FoundS; C. 5555; H, 6.70; N. 1423 


17B 


H 




ooloHess prtems[b i Ruopoajoetsto] 

(Et0rHso-Pr s O) 

mp.1895-1925% 

Eleroantal analysts for 

CbHbF^O-CFsCO^ 
CalcdA C. 5952; H. 450; N. 11.11 
Found* C. 59.41; K 459; N. 11.16 
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Example 




Physical properties 
(Reciystallization solvent) 


177 


OPh 


colorless crystals [triffuoroaeetata] 
(EtOH) 

1^.214.5-215.5^ 
Elemental analysis for 
CaHa^O • CF 3 C0 2 H ■ 1/21^0 
Calcd.%; C, 65.14; H, 5.29; N. 930 
Found*: C, 65.40; H. 5j07; K 9.S5 


178 


NHPh 


colorless crystals (MeOHHso-PrOH) 
mp,l91-194°C 

Elemental analysis for Ct,H»N 3 
CalocLS: C, 7732; H f 633; N, 15.65 
Found* 0 f 77.76; H, 6.59; N. 1536 


179 


NHMe 


pale yellow crystals [hydrochloride] 

Gso-PrOH) 

mp.209-210% 

Elemental analysis for 

C^HnNs * 2HCI * 7/4HjO 
CaJodJfi: C, 56.83; H t 6.69; N f 14.29 
Found* C. 58 .88; H, 831; H. 14.13 


180 


NMe* 


colorless crystals [hydrochloride] 
(MsOH) 

mp t 205-206.5°C 

Elemental analysis for 

C^rfclV 21101-5/2^0 
CalcdJfc 0. 58.02; H, 7.01; N, 1333 
Found* ft 58.01; H, 7.02; N, 1330 


181 


V 4 


colorless crystals [hydrochloride] 
(EtOH) 

mp,Z1 0-212% 
Elemental analysis for 

G»H»IV2HCI-H,0 
Calcd.*: C, 62.15; H, 6.62; N, 13.94 
FoundS: C. 61 .99; H. 6.44; N. 13 AS 
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Example 


R* 


Physical properties 
(Reorystadization solvent) 


182 


NHBn 


uwuijoia QiysMui [jiiyuj vvniwi iooj 

Gso-PrOH) 
mp,244-245t 
Bemental analysis far 

CalcdJt: C. 65.75; H, 6.35; N, 12.76 
FoundS: C. 65.81; H. 6.13; N. 12.68 


183 




•vale* iMiltftMf f*rxratalft fnw«lnw"hlArtHa%l 

(EtOH) 

mp.190-193'C 

Bemental analysis for 

CnHnNi'SHCI^HsO 
CaledJL* C, 57.29; H. 8.13; M. 13.82 
FoundS: C. 57.46; H, 5.98; N, 13.77 


184 




paw yoiiow crystals uiyonMsnionaej 
(EtOH) 

mp,231.5-232 a C v 

Bemental analysis for 

C a H M N ( -3HCI-3/4H t O 
CaledJL- C. 5823; H. 6.72; N, 1455 
FoundS: C. 58.12; H. 6.93; N. 14.46 


189 


X) 


co ion 083 neeoies Lnyorocnionaej 
(EtOH) 

09*187-189% 

Elemental analysis for 

C tt H tt N 5 -2HCI-3/4H t O 
CaJcdJL* C. 63.93; H. 6.99; N, 13,31 
Foumtt: C. 84.05; H, 6.93; M, 13.32 


186 




eotorlM* erwtals fWwfireeMeridWI 

wiwi ioaa vi jvuuv ^ii jui vwiuvi iwcj 

(EtOH-iso-PrOH) 

mp.194-195TC 

Bemental analysis for 

CnHnNgO^HCI'S/ZHtO 
CaledJL C, 59 .89; H. 6.70; N, 12J3 
FoundS: C. 59.72; H. 6.64; N. 1225 



Example 187 

1 -[2-(N-n-Buty l-4-piperidy()ethyl]-4-chloro-1 H -lmidazo[4 t 5-c]qulnollne hydrochloride 

[0119] To a suspension of 1 .20 g of 4-chloro-1 -{2-(4-piperidyl)ethyf]-1 H-imidazo-[4,5-c]quinollne trtfluoroacetate and 
0.77 g of potassium carbonate tn 6 ml of N.N-dlmethytformamlde, 0.30 ml of n-butyi bromide was added dropwlse at 
room temperature, and the mixture was stirred for 5 hours. The reaction mixture was adjusted to pH 10 with 10% 
aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed successively with water 
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and saturated brine, and dried, and then the solvent was evaporated to give 0.92 g of a pale brown liquid. The resulting 
liquid was dissolved in tetrahydrofuran. The solution was filtered on silica gel, and the filtrate was concentrated to give 
0.87 g of a colorless solid. Hydrochloride was prepared In a conventional method. RecrystalllzatJon from a mixture of 
methanol and ethyl acetate gave colorless crystals having the melting point of from 144 to 1 58*0. 



Elemental analysis for C 81 H a7 CIN 4 - 2HCI . 1/2H 2 0 



Calculated % 


C, 55.70; 


H, 6.68; 


N, 12.37 


Found % 


C, 55.80; 


H, 6.65; 


N, 12.44 



Example 188 

1 -[2-(N-Acetyl-4-plperidy0ethyl]-4<hloro-1 H-lmldazo[4,5-c]qulnollne 

15 [01 20] To a solution of 0.60 g of 4-chloro-1 -{2-{4-piperidyl)ethy!l-1 H-imidazo-[4,5<]quinoline trifluoroacetate in 4 ml 
of pyridine, 2 ml of acetic anhydride was added, and the mixture was stirred at room temperature for 1 hour. After the 
reaction, the solvent was evaporated. The residue was added with isopropanol and dilsopropyl ether, and the precip- 
itated crystals were collected by filtration, and washed with dilsopropyl ether to give 0.46 g of colorless crystals. Re- 
crystalllzatlon from a mixture of methylene chloride and dilsopropyl ether gave colorless crystals having the melting 

20 point of from 1 83 to 1 86.5°C. 



Elemental analysis for C 19 H 21 C1N 4 0 


Calculated % 
Found % 


C, 63.95; 
C, 63.81; 


H, 5.93; 
H, 5.87; 


N, 15.70 
N, 15.61 



[0121] In accorcance with the methods of Examples 187 and 188, the compounds of Examples 189 through 
were obtained. 



30 
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Example 


R' 


B 


R» 


m 


rnysicai p rope rues 
(Recrystaffization solvent) 


189 


Ph 


H 


XX 


2 


colorless crystals Gso-PrOH) 

Bemental analysts for C^H^CIh^ 
CaiodJ.: C. 71.19; H, 6.22; N. 13.84 
Found* C, 71 JX>; H. 6.18; N. 1356 


190 


H 


' CI 




2 


colorless crystals UiydroohlondoJ 
OEtOH) 

mp,235-246"C (decomposition) 

Elemental analysis for 

CmHm^-HCI-I^O 
CalcdJ: a 60.01; H. 5.35; N. 11.86 
Found* C v 80.01; H. 5.62; N, 11.67 


191 


H 


H 


"Ok 


1 


— .I.J, - — - _. - A _ 1 _ fV » _ t-t 

colorless crystals LnydrociilorideJ 
(EtOH) 

mp,248-257% (decomposition) 
Bemental analysis for 

C a H tt CIIVHCM/41V> 
Caicd.%: C, 63.96; H. 5.72; N, 12J7 
Foundl: C 63.98* H 5.80* N 12.93 


192 


Ph 


H 




2 


colorless crystals (CHjOj-iso-PrjO) 

mp,1 54.5-1 60t 

Elemental analysis far 

CoHaCINtO-l/BHtO 
CalcdJfc C. 69J0O; H, 5J5; N. 12.87 
Foundl: C. 68.78; H. 5.78; N. 12.71 
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Example 




m 


Physical properties 
(Recrystailization solvent} 


5 ■ 








colorless crystals [hydrochloride] 


10 


193 




1 


(MeOtHso-Pr 2 0) 
mp,269-280% (decomposition) 
□omental analysis for 

CaJcdJt: C. 62.37; H. 6J26: N. 12.65 
Found*: 0. 62.36; H, 6.45; N. 12.60 










ooloriess crystals [hydrochloride] 


15 
20 


194 


-ex 


2 


(MeOmso-Pr,0) 

mp,1 50-1 56% (decomposition) 

Elemental analysis for 

C*H„N4-2HCI-1/2H*0 
CalcdJ: C, 63.71; H v 6.46; N v 12-38 
Founds a 63 JO; H, 6.68; N. 12.1 1 



Example 195 

25 

4-Chloro-1 -[2-[N-(4-fiuorophenylsulf onyI)-4-piperidyl]ethyn-1 H-lmidazo-[4,5-c]quinoline 

[01221 To a suspension of 0.50 g of 4-chloro-1 -[2^4-plperidyl)ethy0-1 H-lmidazo-[4 t 5-c]qulnollne trlfluoroacetate and 
0.32 g of potassium carbonate In 2 ml of N.N-dimethylformamide, a solution of 0.23 g of p-fluorobenzenesulfonyl chlo- 
30 ride in 3 ml of N.N-dtmethylformamide was added dropwise at room temperature, and the mixture was stirred for 5 
hours. The reaction mixture was adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
ethyl acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated to give 0.35 g of a colorless solid. Recrystailization from a mixture of methanol, ethanol and water 
gave colorless crystals having the melting point of from 175 to 17B.5°C. 



Elemental analysis for CjgH^IF^OgS 


Calculated % 
Found % 


C, 58.41; 
C, 58.43; 


H, 4.69; 
H, 4.52; 


N, 11.85 
N, 11.88 



40 

Example 196 

1 ^2KN-Methanesulfonyl-4-plperidyl)ethyl]-4-phenoxy.1 H-imldazo[4,5-c]-quinoline 

45 [01 23] To a solution of 1 .00 g of 4-phenoxy-1 -[2-(4-piperidyl)ethy0-1 H-lmidazo-[4,5-c]qulnoline trlfluoroacetate and 
0.57 ml of triethylamlne in 10 mi of methylene chloride, 0.16 ml of methanesulfonyl chloride was added dropwise at 
room temperature, and the mixture was stirred for 1 .5 hours. The reaction mixture was added with water, and extracted 
with methylene chloride. The extract was washed with water, and dried, and then the solvent was evaporated to give 
a colorless liquid. The resulting colorless liquid was solidified with ethyt acetate, and the solid was washed with diethyl 

50 ether to give 0.80 g of colorless crystals. Recrystailization from a mixture of methylene chloride and ethyl acetate gave 
colorless crystals having the melting point of from 173.5 to 176*C. 





Elemental analysis for C^h^N^S 




Calculated % 


C, 63.98; 


H.5.82; 


N, 12.44 


55 


Found % 


C, 64.01; 


H, 5.98; 


N, 12.28 



[0124] In accordance with the method of Example 196, the compounds of Examples 197 through 199 were obtained. 
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Example 


RA 


Physical properties (Recrystalflzation solvent) 


197 


Ts 


colorless crystals (AcOEt-iso-Pr 2 0) 
mp,201.5-202 w C 

Elemental analysis for C^H^^S 
Calcd.%: C, 68.42; H, 5.74; N, 10.64 
Found%: C, 68.46; H, 5.83; N, 1053 


198 


EtO a C 


colorless crystals (AcOEt-iso-Pr 2 0) 
mp,132-133°C 

Elemental analysis for C^HgeN^ 
Calcd.%: C, 70.25; H, 6.35; N, 12.60 
Found%: C, 70.13; H, 6.34; N, 12.50 


199 


Bn0 2 C 


yellow liquid 

NMR spectrum 5 (CDCyppm: 

1 .31 (2H,brs),1 .50-1 .70(1 H,m),1 .7B(2H,brs),2.00(2H,q,J= 7.5Hz),2.81 (2H ( brs),453(2H t 
brs),4.63(2H f t,J=7.5Hz) t 5.1 3(2H,S),7.25(1 H.t, J=7Hz) f 7.30-7.40(5H,m),7.39(2H,d,J= 7Hz), 
7.44(2H,t,J=7Hz),7.50(1 H.td, J=8.5,1 Hz),7.57(1 H,t d,J=8.5 t 1 Hz),7.90(1 H,dd,J=8.5,1 Hz), 
7.94(1 H,s),B.04(1H, dd,J=B.5 t 1Hz) 
IR spectrum v (liq.) cm' 1 :1 698 
Mass spectrum m/z:506(M+) 



Example 200 



4-{2 -(4-Amlno-1H-lmldazo t4,5^]qulnolln-1-y0ethyfl^-m^ 

[0125] A suspension of 0.50 g of 4-amino-1 42-(4-piperidyl)ethyl]-1 H-imldazo[4,5-c]-quinollne and 0.37 g of methyl- 
Isothiocyanate in 10 ml of methylene chloride was stirred at room temperature for 1 hour, and then the precipitated 
crystals were collected by filtration to give 0.56 g of colorless crystals. Recrystailization from a mixture of methylene 
chloride and methanol gave colorless crystals having the melting point of from 216 to 21 8*C. 



Elemental analysis for C 19 H 24 N 6 S « 1/2H 2 0 


Calculated % 
Found % 


C, 60.45; 
C, 60.79; 


H.6.87; 
H, 6.66; 


N, 22.26 
N.21.97 



[0126] In accordance with the method of Example 200, the compound of Example 201 was obtained. 
Example 201 

4-[2-(4-ChIoro-2-phenyl-1 H-lmfdazo^^lquinolin-l -yl)etriyQ-N-methyl-1 -piperidinecarbothloamide 
[0127] 

Appearance: colorless crystals 
Recrystailization solvent: methanol 
mp: 215-220°C (decomposition) 
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Elemental analysis for C^H^eCINgS 


Calculated % 
Found % 


C, 64.71; 
C, 64.80; 


H, 5.65; 
H, 5.62; 


N, 15.09 
N, 14.96 



Example 202 

1 -[2 -(1 -Amidino-4-piperidyl)ethyl]-4-chIoro-2-phenyl-1 H-imidazo[4,5-c]-quinoline hydrochloride 

[0128] A solution of 0.75 g of 4-chloro-2-phenyl-H2-(4-piperidyl)ethyO-1H-lmidazo-{4,5-c]quinoHne l 0.40 g of 1H- 
pyrazoie-1-carboxyamidine hydrochloride and 0.39 ml of triethylamine in 5 ml of N,N-dimethylformamide was stirred 
at room temperature for 1 9 hours. The reaction solution was concentrated and the residue was added with ethanol, 
and then the precipitated crystals were collected by filtration to give 0.51 g of colorless crystals, Recrystallization from 
ethanol gave colorless crystals having the melting point of from 270 to 273*C (decomposition). 



Elemental analysis for C^H^CINe • HCI • 1/2H 2 0 


Calculated % 
Found % 


C, 60.25; 
C, 60.47; 


H, 5.69; 
H, 5.61; 


N f 17.57 
N, 17.36 



[0129] As an example of the excellent effects of the compounds according to the present Invention, experimental 
results of Inhibitory actions against production of TNF- a and IL-1 0 in human cells will be shown below. 

1 . Preparation of blood cells for culture 

[01 30] About 50 mL of whole blood was collected from adult healthy volunteers by venepuncture into a plastic tube 
which containing 170 uL of Novo-heparin 1000 (Novo-Nordisk A/S). Then, PBMCs (Peripheral Blood Mononuclear 
Cells) were prepared using a ceil separation tube, LeucoPREP™ (Becton Dickinson), and cultured with RPMM640 
medium (Nissui Pharmaceutical Co.) containing 2 mM L -glutamine (Life Technologies), 2.5 U/ml penicillin-2.5 u.g/mL 
streptomycin solution (Life Technologies) supplemented with 1 0% fetal calf serum (Intergen Company) at 1x1 0 6 cells/ 
mL. 

2. Preparation of test compounds 

[0131] Test compounds were dissolved in distilled ultra-pure water, dimethyl sulfoxide, or 0.1 N hydrochloric acid at 
20 y.M, and then sequentially diluted with saline and used. The compounds were examined at concentrations ranging 
from10-i°Mto10*M. 

3. Treatment of cells with medicaments 

[0132] 1 0 ul of 1 ug/mL lipopolysaccharide (LPS) was added to a 96-well (flat bottom) plate for cell culture, MlcroTest 
III m tissue culture plate (Becton Dickinson), containing 180 uL of the PBMCs in the aforementioned medium. After 
30 minutes, 10 uL of the solution of the test compound or the solvent was further added to each well, and the plate 
was covered with a plastic lid and Incubated at 37*C for 16 hours in an atmosphere of 5% C0 2 . 

4. Determination of human TNF-a and human IL-1P 

[01 33] An enzyme immunoassay by the sandwich method was performed to determine the human TNF- a and human 
IL-1P in the culture supernatant. The antl-cytoWne antibody (the first-antibody) was diluted and placed in a 96-well 
mterotlter plates for coating. After the welts were washed, the culture supernatant was appropriately diluted, and then 
added to each well and Incubated. Then the second-antibody against cytokine and the third-antibody against the sec- 
ond-antibody were successively added while applying washing processes between the operations. After the final wash- 
ing process, a tetramethylbenzldine solution (DAKO) was added to each well to startthe coloring reaction. The coloring 
reaction was quenched with 1 N sulfuric acid, and then the absorbance at 450 nm of each well was measured by a 
microplate reader, M-Vmax™ (Molecular Devices). The concentrations of the cytokines were determined by quantifi- 
cation software, Softmax™ (Molecular Devices), In comparison with the calibration curves obtained by using the re- 
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combinant cytokines as the standards. For determination of human TNF-a, monoclonal antf-human TNF-a (ENDOG- 
EN), polyclonal rabbit anti-human TNF-a (Pharma Blotechnologle Hannover), peroxidase conjugated donkey antl- 
rabblt IgG (Jackson ImmunoRes. Labs.), and recombinant human TNF-a (INTERGEN Company) were used for the 
first-, second- and thlrd-antibodys and the standard for the calibration curve, respectively. For determination of human 
5 IL-1 p, monoclonal anti-human IL-1 p (Clstron), polyclonal sheep anti-human IL-1 p (Biogenesis), HRP conjugated don- 
key anti-goat IgG (Chemicon International), and recombinant human IL-1 p (R&D Systems) were used for the first-, 
second- and third-antibodys and the standard for the calibration curve, respectively. 

[0134] In both cases for TNF- a and IL-1 p t the activities of each test compound are shown as percentages (%) of 
the amount of the cytokine induced by treatment with LPS together with the test compound against the amount of the 
10 cytokine induced by treatment solely with LPS. 
[0135] Results are shown in tables 1 and 2. 



Table 1: 



Inhibitory action against TNF- a production in human cells 


Compounds 


Administered concentration ftimol/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


91 


86 


90 


84 


17 


Example 110 


80 


77 


26 


1 


0 


Example 113 


68 


81 


86 


69 


29 


Example 117 


117 


77 


71 


24 


O 


Example 118 


79 


91 


8B 


51 


3 


Example 121 


81 


91 


49 


0 


0 



Table 2: 



Inhibitory action against IL-1 p production in human cells 


Compounds 


Administered concentration (jimol/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


112 


102 


96 


63 


0 


Example 110 


119 


105 


85 


64 


14 


Example 113 


104 


109 


116 


96 


30 


Example 117 


119 


106 


111 


72 


8 


Example 118 


96 


106 


102 


59 


0 


Example 121 


102 


108 


87 


24 


0 



[0136] These results dearly Indicate that the compounds of the present invention have excellent Inhibitory actions 
45 against production of TNF and IL-1 . 

Industrial Applicability 

[0137] The compounds of the present Invention have excellent inhibitory actions against production of TNF or IL-1 
so and are extreamety useful as preventive or therapeutic agents of diseases mediated by these cytokines. 

Claims 

55 1. A 1 H-lmidazopyridine derivative represented by the following general formula or a salt thereof: 
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wherein R 1 represents hydrogen atom, hydroxyl group, an alkyl group which may have one or more substituents, 
a cycloalkyl group which may be substituted, a styryl group which may be substituted, or an aryl group which may 
have one or more substitutents; R* represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group, 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted, or a 
phenoxy group which may be substituted; ring A represents a homocyclte or a heterocyclic ring which may be 
substituted with one or more alkyl groups, alkoxyl groups, or halogen atoms; R 3 represents a saturated nitrogen- 
containing heterocyclic group which may be substituted; and m represents an integer of from 0 to 3; provided when 
R3 represents unsubstituted piperidino group, at least one of R 1 and R 2 is not hydrogen atom. 

2. A 1 H-lmidazopyridine derivative represented by the following general formula or a salt thereof: 




wherein R 1 represents hydrogen atom, hydroxyl group, an alkyl group which may have one or more substituents, 
a cycloalkyl group which may be substituted, a styryl group which may be substituted, or an aryl group which may 
have one or more substitutents; R* represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group, 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted, or a 
phenoxy group which may be substituted; ring A represents a homocyclic or heterocyclic ring which may be sub- 
stituted with one or more alkyl groups, alkoxyl groups, or halogen atoms; m represents an integer of from 0 to 3; 
R* represents hydrogen atom, an alkyl group, benzyl group, triphenylmethyl group, an alkanoyl group which may 
be substituted, an alkoxycarbonyl group, benzytexycarbonyl group, a thlocarbamoyl group which may be substi- 
tuted, an alkanesulfonyi group, a benzenesulfonyl group which may be substituted, or amidino group; Y represents 
methylene group, oxygen atom, sulfur atom, nitrogen atom, a group represented by NH, or a single bond; and n 
represents an integer of from 0 to 2. 

3. The compound or the salt thereof according to claim 1 or claim 2, wherein the ring A Is benzene ring or thlophene 
ring. 

4. A medicament which comprises as an active ingredient the 1 H-lmidazopyridine derivative or a pharmacologically 
acceptable salt thereof according to claim 1 or claim 2. 

5. The medicament according to claim 4 which is used for preventive or therapeutic treatment of a disease In which 
a cytokine Is mediated. 
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<*S:^j£-*-* **XD£-j£*fiK*T*> & . 
[0023] 
[fcl 5] 



R R* N- (CHj)n— N — ^ 




(V) 



nnon 



[0024 J 35V*. R#***>fc$. R'tt. 



( 

7 

Rl~l 2T^J'Hf>'§Lb'\o*'j<\ =>DftinU^ 
h- *r LT t J: v i y x =/ur^ / 4 /HI. 

«*r i - 1 2T«i>-e>-m±j\ciy>'. -ho**v» 

/HI. «f»l~8T4HS«e-*LTt twrfrzt**, 
*/W«xyfc». IWRftl-8TiHKM6lrtTtJ:vvs 
oT*3*io»/HtJx/i«. **Httft*Rl~l 2T 

6-?rt T t J: ^7 x -lUTtua^i^/i^—^i:^, 
•T. Sfc, R. R'tf—ilzZoT'wyy. -bah 

[00 25 J <8) Ti«VirjRS*l**l«0T5H» 
[0026] 

[fci 6) 

[00 27] *VI*, R#**£>fc&. R'tt. «RR 
l~8T5HaH£WLTt,J:v>TA'*yM/l*. K*R 
l-8r»«««:WUT«,J:vv/NDr^y'f/HI. ft 
*Rl~ 1 2T*<.>"tf>aLh/Noy>'. -bX3t>h\>yt± 

* b*isW)imt:ifLXi>j:\*7x=.n,Tiutrs4 

h*>«ia*irLTt.J:v>7xy*^r^ 
y-f/P*. ft»l~8T*HttB*1TLTfcJ:»r>TA<3 

ittf-WLT t> J: H7xx/PTiH»*io!r/P;t«X4>«fc 
Stf. ifc. R. R'*t— ztzfr-iX^ayy. aba 

KtflWM-*. nfct2*>^l 2<DRRfc7fr*\ 
[0 0 28] (9) T£5CVIIt^$h.*iCl<0TS K» 

[0029] 
HK17] 

R R'N-CCjyn— NH 

^^11 CI 

[00 3 0JSCVII*. R#***>fc*. R'|i. flgftft 
l~8T#«»*3rLTt>J:v>Trt^y'<Ot« > ftjRR 
1— 8T4H*«fc«-LTfcJ:vw\oT>Uj»y'4/m. IK 
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3*1-1 2T<v-tf>«tJ:/Noy>'. shaAivKi 
* h^i'ttttfctf LTLJ^Ox^UTiWay-f 
Z. K*R1~1 2T^Hfyil/\Dyy. zho» 

#8W*l~8T*H^£^rLTC.fcV»T*=i 
*cist}nrf=Jl&. JWR»l~8T4«S«t«-UTt i 
tv\o7 > il':i*£'*Jl'#£Jl4E. fc*HUJ!*Rl~l 
2T<*>"tf>'aLb'\ny>\ -babhiMtjt h*is* 
tSS£* UT t> J: V»7 xX^r/t^ii^iofr/Htf-rt-S*- 
iW. R, R'**-o*:«r->T/\oy>\ -ho 

fctMtr*. nfci2*»4>l 20>fflB*jj-cr. 
[003 1] (10) TE5WriIT*$*li5CI<OTS 

[0032] 
[ftl8] 

RH , «-((H l )n— NH Q 

[00 33J3CVI11+. R*t**?)tS. R'Ji. 0HR 
• l-8r4Htt«€r*LTtJtv^T^>'-f/HI, ft* 
R 1 ~8T*Httft«rlr L/C t J: k v/xor** ./ 4 rt*. 
K*»l--12TO-tfi^(LhyM3y>', shnftftti 
tt* K^idBtttlrLT t J^^xx/pr/i^y-f 
*. ftJRRl~ 1 2T*<.>4£>m±'\ayy, -ho*. 

«tui* h^^aMa^UTtJt^^xy^^T/^ 

#SRRl-8T4MMRtWLTfcJ:i->r;U3 
30 *S^jHKxa*. ft*Rl-8T*M*flSr*-LTLJ: 
V\MOT/P3*ioJr/PJiC=7t*. ?>im±ft*Rl~l 

MttfcSUT t J: x x^T/HJ «* i^/Wtfj^HEfc 
5rf . R. R'^JaSr-iTAnyy, ~hD 

nt±2*»4»l 2«>RRfcjj«*\ 
[0034] #V. *V1. S£VII(C*S(t£R. R'liTS 

^afeofia»T*»). met*, r-t*-*. Tutrix 

40 b*rzs*!>\siX—lU^ iao-y b*i*&n,*iZLto, tert- 

[ o o 3 5 ] *lo<t*1lK0|gW>9tc»SL ^ tSrt«n 
lt«. 9UK. TW-fyK. 77;l«, ^x^lfc. y>rr 

[0036] 



(6) 



o5c 
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— OOC- 





(6) 



COL 



ox. - eoc-y 





[0038] XB ( 1 ) CISWC. HHMMtrJi**IX 40* 
fcD. ^r»JXA^!>5Stt <Clif«.Ber.. 1918.51.1500) * 

■■m.. 1990. 20. 2559. J.ted.OM. .1988.31,898, J. Or 
C.Chea.. 1981.46.2455. J. Akt.D».Soc. .1941,63.852 



[0039)18(2) «JWC. -hamnmjUiM 

[0040] xe (3) c*jv»t. &niffite8*t h 

[004 1 ] XS (4 ) W3VVC. 3*VI«Xfca*«T5 



(7) 



1 1 

tert- r h + io& )VX=-fc ( B o c ) <0«^-liaS^» 

[004 2] is (5) as«ww»<v^ 
*. 

[004 3 J Xm (6)C*ikvc. jr-h^p-y (ff 

[0044 J Xfi (7)£*tvr. ««B*±0*IWk 
tWJ>+fJ*tbi>\Z*tWsm («F4L<tt. *ft) + 

maw* ztizxix&u uryfcttbt&h ztVT 

[004 5] XB (8) «SHT. 3£III*Ht&**/\ 
aTA^^fcfctfcMg^Sfttefcitf. N, N— 

y>f<w*ATs h) «k • msiim 

(fcfcitf. *^dri?-f 5 K. ft£**#IttS. 

^ p- h/pxvx/nn^n'^i'tf ) -can*?-^ 
[00461 xe (9) setnofc^atfi&jsi 

JC «>"4f>\ hfl'Xy, N.N-y/fA- 
tJPATSK. *?S—A>. n-7U J1S 

[00471 *«9fc>Wtl T*?il£TS K»i*flc&tf 

*l a r-t**. to?, mun. mzm. mm. a 
mwwi. mtm. *m. rajh. amm. turn. 

wfcLTtt. k»m. is^w. mm. wnm. «k 
*j. s**t. tffejw. anon, sro. ?ifl3w. «# 
*awan. msh. jm*. mmmn 

[00481 sCKO<fc£fc&if -tOBMrtBWl. » 2 L 
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[0049] *wo<fcditav*o»«BaH4. tn» 

[0050] 

[Jtftttl **W*«tW^^T 
10 RWi. Ms. Wt«fc:T£f* UWfc^«ro»*W 
7=-^U. I RJC^ hA44B***I R-8 1 0. « 
H-NMRW h/Ui Vvian Ihity 400 MB Appara 

[0051] (SSttNl ) 

4 - T3- trs&afia^aigftztaEs^kza » 

2.4 MJ^yyV'0. 1 9s (0. 
768-oD 2UFN- (^^M^^A^=A') - 
1.3-7t»/t>'yrS>'0.1 6« (0.766aol) 
2D fthUX^n'TS^Sal*. 7 0-C«B»LTlWWI 

+\s>&uf *m. tsi (Mgso, > «l mm* 

7 A -fcftU n -^^V-llllXf-yp ( 2 : 1 v/ 
v) *iiiWH=J:9. 4- [3- (^mi'** 

^JxiPTsy) me^rsy] -2-^00-3-— 
ho*yyvo.27« (0.65 1-01) tires** 

*. 

30 [005 2) 'H-NMR (CDC li) 9 Ippm) : 1 . 
79 (2H,m) . 3.35 (4H.m) . 5.02 (1 
H.br). 5.18(214.8). 7.15(lH.b 
r> . 7.37 (5H.m) . 7. 5 7 ( 1 H. t . J-8. 
0Hz) . 7.73 (lH.t.J = 7.8te) . 7.90 
(lH.d, J-8.4HZ) . 8.21 (lH.d.J-8. 
0Hz) 

[0053] (mm 2) 

3-r = y-4- r3 - (fS^att&aftibggAz 

40 4 - [ 3 - ( *SS-Jn,**r isf]fi,iti=JVT S J ) TtJtT 
-2-^DD-3--hD*/ijyo.27 
8 (0.6 5 1—oD *.**'y-A'10aiejH*U a 
ttKlal&tfft»0.22g (0. 390—oD frJqiJt 

aT , 2«aitffUfc. fias»£tt«uiaMc«^hy^A 

«( N at SO« ) ft. «K*ttETW£Lfc. Hftfrs^ 

y^y^^A^trrh^^-i-teftL. ^oojft/p 
A->^/-*(300: lv/v)»a«#fcJ:9. 3 
-T5y-4- [3- (^>^*^i'<rimf=^TS 
50 y) 7dk*7S/] -2-^no#yy>o.i 2« 



1 3 

(0.31 2-ol ) LTfSfc. Znhn 

m x *m t-9 nar<mm o -ct> i . 

[0054] 'H-NMR (CDC Is) 8 Ova) : 1. 
76 (2H.m) . 3.30 (2H.m) . 3.42 (2 
H.q. J=6.3Hz) . 4.21 (2H.bs) . 4.44 
(lH.br) . 4.9 2 (lH.br) . 5.16 (2 
H.s) . 7.30-7.39 (5H.m) . 7.46 (2 
H.m) . 7.89 (2H.m) 
[0055] (HMA3) 

i - f3- ( ^y :jn,**!s*n,#.-n,T 5 ; ) Tat: 
3-r = y-4- [3 - ( Ky=SlU**c •stifotf-A'T 

sy) mcA-rs/] 2 

8 ( 0 . 3 1 2«w>l ) fc h »X***JH»***— r 0 . 

5 2.1 (3.1 2-ol ) ioo-ccanftt/c3. 

5ftHH»fUfe. RJtSSSrififlET*BLT> 1- [3- 

(^yi?/^t^^tii^=J^TS./) me*] -4- 

7DO-1H-4 [4.5-c] *SVyO. 1 2 

g (0.304-oD ***effi*fc ur»fc. :ot 

COO^HCW-f- ^<iWT<oa 9 Tib 6. 
[00 56] 'H-NMR (CDC la) * (n») : 2. 
24 (2H.m) . 3.36 (2H.q. J=6.4Hz> . 
4.67 (2H.t.J = 7.0lte) . 4.95 (lH.b 
r). 5.14(2H.s). 7. 3 1 -7. 3 9 ( 5H. 
m) . 7.62 (lH.t. J«7.8Hz) . 7.71 (1 
H. t. J=7.8Hz) . 8.09 (1 H.s) . 8.1 3 
(lH.d. J=8.4ftt) . 8.21 (lH.d.J = 8. 
4 Hz) 

[0057] OBtPU) 

l-(3-T£y7D^> -4-»PP-lH-4S 

l - [3 - (^y/w^jw^rsy) rot 

A-] -4-^no-lH— f SrV [4.5-c] 
'Jy0.12g (0.304m!) CJUt**-ltie [3 

3%] 3.i€:aD£. savi.swiaiitfu:. aea 
tSETHL. i n ->m<t-i- h >j •yj^mm 

(NatSCfc) ««tt«r«FF«*t. 
*y-/V—3 2%R« ( 1 2 : 6 : 1 v/v) JMflHHC 

J:0. 1 - (3-7i/roW -4-?no- 1 H 
f SrV [4.5-c ] ^U^-ttKI6 0«(0. 
1 8 7boI ) fcgatfifflttcfc: LT»fc. wOt, W>4Ht 

[0 0 58] 1 H-NMR (CDsOD) (ppa) : 1. 
94 (3H.s) . 2.39 (2H,m) .3.12 (2 
H.t. J«7.8Hz) . 4.82 (2H,t,J«7.2H 
z) . 7.70 (2H.m) . 7.97 (lH.d.J=8. 
OBz) , 8.2 7 (1 H.d. J=8.0Hz) . 8.4 1 
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(lH.s) 

[0059] (%*H5) 

s-ruen,) - 1 H-4 sr-r T4. 5 
-rl»yuy-ii-7g>^i£ 
i- (3-rsyrotr*) -4-^oo-ih— f s 

[4.5-c 1*S\)yBmtm6 Owe (0.1 87 

mmmry^rsmiitat. iso-ctassiLT 

1 mm&Ltl. RJE8I SrEBBET8Hi L . 8»*4>«<0* 
10 t=JWKLlN-*IWkrhU'>A*«ao.5«itfti 

(3-rsyrne/k) -ih-<( =rv [4.5- 

c] fSVy-4-TSyi las (0.0455hoI) 
fcSWfiMttKA ("«P : 24 3-24 5X: (4MK) ) 

*>*. 

[0060] I R (KB r ) cr* : 3 320, 317 
0. 1650 

»H-NMR (DMSO-de) 8 (pps) : 1.93 (2 
20 H.m) . 2.57 (2H.t.J = 6.6Hz) . 4.64 

(2H,t.J = 7.0Hz) . 6.55 (2H,s) . 7.2 
6 (lH.t. J = 7.2Bz) . 7.44 (lH.t.J = 
7.4Hz) .7.62 ( lH.d, J=8.0Hz) . 8.1 2 

(lH.d. J»8.0Hz) . 8.1 9 (lH.s) 

[0061] (SS«H6) 

A- f3- (tert-rK^^^rf^TSy) 7DK 
ii,ygyl -2-»oo-3--Ko*y'Jvw^fg 
2.4-^OO-3-=.ho^yy>'0.59g (2. 
4 lwl) JtVN- (tert-rh*^*^-*) - 
30 1.3-TO/"C>'S^rS^0.4 2 8 (2.4 \mm\) ft 
hDX^TSVl Osl*. 7 0*CttW»LTl. 5* 
IBMffLfc. WET h V x-*-/PT 5 yiV£ L . BE** 
aHLXf-U^tcSWL. *«. <W» (NatSO*) ft* 

jPEL. 4- [3- (terl-rh^v-^Jti^ArTS 

y) roe^7S/] -2-^do-3--hdv; 

V0.6U (1.60wl) Sr«€slSfl (m P : 159 
-1 6 It:) fcLTftfc. < r<0fctftf>4HIS*W7 f -*tt 

40 [0062] IR (KBr) cr> : 33 1 0. 1 68 
0. 1580 

•H-NMR (CDC Is) 8 (ppa) : 1.50 (9H, 
s) . 1.77 (2H.m) . 3.27 (2H.q.J=6. 
1Hz) . 3.36 (2H.q. J=6.0Hz) , 4.82 

(lH.br) . 7.37 (lH.br) . 7.55 (1 
H.t. J = 7.8Hz) . 7.72 ( 1 H.t.J -7.7H 
z) . 7.89 (lH.d.J=8.2Hz) . 8.27 (1 
H.d.J=8.4Hz) 

[0063] (WWI7) 
50 3-Tiy-4- T3 - (tert-rK^O/Pdf^T 



(9) 



1 5 

4 - [3 - (tert-rh*a^^*=*rsy> TOtT 
A'TSyj -2-?OO-3--hO*yy^0.27 
g (0.70«ol) Jri^y-/P7aIWffl|fL. «W 
rim • 2*10*0.55* (2.45«ol) frloi 1 

■ftSttngaau:. ?&fflflkEJC«*-2N-rvt-r* 

fcJMt. ^oojtwW^SttffiU &» (A**) . 
«a» ( N a , S 0« ) ft. «JET»»5-ff£Lfc. S«* 

•yv-iwrx^ ( i : iv/v) salsa*:.* 0.3- 

T5/-4- [3- (teri-rh^^/l^K^TS 

roDi-rsy] 1 5g 

(0.42 8-oi ) taawasflfc lt**. :<ot« 

[00 64] 'H— NMR (CDC Is) 8 (m) : 1. 
49 (9H.s) . 1.7 3 (2H.m) . 3.29 (2 
H.t. J = 6.2Hz) . 3.35 ( 2H. q. J = 6. OH 
z) . 4.28 (2H.bs) . 4.60 (lH.br) . 
4.75 (lH.br) . 7.44 (2H,m) . 7.87 

(lH.d. J-7.6Bz) . 7.94 (lH.d.J = 7. 
6Hz) 

[0065] (S3tM8) 

oe/H - 4 -yno-iH-^y>/r4.5-cl 
3-7S/-4- [3- {.\jut-7\.*i,tjA,1f^A,T 

sy) :roe/pr$v] -2-^oo^yyvo. 1 5 

g (0.42 8— ol ) tz b »JX^3!-/Ph*A'>— h 0 . 
3 6«l (2.14—dI) fcftiT. 10 0«CT2*fil$ 
^fcSOTrrHMfffL*:. KJEa***ttETWi 

9uaHifrJx—x9 y— if (150: 1~100 : 
I v/V> 1- [3 - (Urt-rh^ 

*;p#-^T£y ) me*] -4-^oo-ih — f 

S^/[4.5-c3^yy>'0.14g (0.388m 
») «rafe»* (mp : 15 5—1 56C) t LT#* 

[0066] 1R (KBr)cr' : 3380. 168 
0. 1520 

1 H — NMR (CDC I s) * (pp.) : 1.4 7 (9H. 
s) . 2.22 (2H.m) . 3.30 (2H.q. J=6. 
4Hz) . 4.68 (2H.t. J = 7.2Hz) . 4.7 (1 
H.br) . 7.66 ( 1 H. t. J =7.6Hz) . 7.72 
(lH.t.J=7.6Hz) . 8.09 (lH.s) . 8.1 
6 (lH.d.J = 8.4Hz) . 8.21 (lH.d.J = 
8.4Hz) 

10067] (SgffcM9) 

1 ~ ( ^-T^TD^) -4-»DD-1 iL=JJ, 

1- [3 - < tert - r h * isljfrir.-tVT = / ) Tot 
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*3 -4-^OD-lH- f S^/[4.5-c] #y 
UV50« (0. 1 39«oI) *Wb*+l,>3mltm 
ML* b\)7JU*uBm0.1 lml (1.39ao!) trta 
JUBMT1 BUffLfc. &&&i:KET*mU BBC 
1 N-«Wfc^hy«>A*»(ii«iJU^«B^ 1 Bi, 
^nn*^r5t3«aJt. <B* (NaiSCn ) flats 

&*trti) Tbv+*.u-hL-zmi**rnL. 1- 

(3-7S/7DW -4-^DD- 1 H-- f *rV 
10 [4.5-c]*yyvi4«e (0.0536«ol) *a 

[0068] IR (KBr)cr' : 3400. 159 
0. 1510 

'H— NMR (CDCI»+CDsOD) ? (pp.) : 2. 
06 (2H.m) . 2.72 ( 2H. t . J =6.8Hz) . 
2.98 (2H.br) . 4.64 (2H.t. J = 7.0H 
z) . 7.57 (lH.t. J-7.6fa) . 7.61 (1 
H.t.J-*7.6lb) . 8.03 (lHs) . 8.05 
20 (lH.d.J-8.0Hz) . 8.11 (lH.d.J-8. 
Ofc) 

[0069] (9EMM10) 

1 - ( 3-r s /7oe») - 1 h-^ 

-c1»y<jy-4-rg!^tf^ 7) 
1- (3-7S/7DW -4-?dd-1HH S 
*V[4.5-e] *S*Jyi4wt (0.0536bI) 
trHMllllliULKzAil. S-n-SmlRXf&WTm 
*T>*-T3mlitnt^ 1 50-Ct=lffl»UTlW«T 
US. 60S*t:*flFFWBU »*fclN-**fc-M* 
30 y>A*»«0.3«ltJnittaj*frTOLT. 1- 
(3-TSyyoe*) -1H- (S*V[4.5- 
c] 4fyy>—4-T5^8« (0.0331wl) % 

*fc. ;«tw*ttiu. 5«tW5oft:^«it-stL 
[0070] oatmi) 

4 -^iuts y-i- r 3 -f t>rt --*>^fr 
^A-^-^T 5/) -lH-/^r M| 

1- [3- (tert-7>*i^/Ht=*.T5>0 roe 
40 ^] -4-^DO-l H->f 5^/ [4.5-c] *y 
y>-30« (0.083 ImoI) C'O'^TSXlBl 
1 5 0T3=JnftLT3l«BII#U:. XffT* 
f*^V^TSVfc«*t. 1 NHUftfcftfefcfrfc 
i«t>f-PXT2BfliifflLfc. «WS*tt*ifttt** 
7"hy7A*»jtrt»»U. «t (Na,SOi)tt. M 

0 : 1 v/v) »SiBiH=J: 0 . 4 -"^s^PTS y- 1 

- [3- (tert-rnpsowtffcyPTsy) me 

» /U] -lH--f =rV [4.5-c] ^yy>3 5w 



1 7 

(0.081 l-ol) SSfiitdnp : 1 71-17 

2. 51c) t LT»n:. ^wtofrtHe^Wx-^ttia 
-robot**. 

1007 1 J IRdtBrla': 3 3 30. 170 
0. 1 590. 1 540 

•H-NMR (CDC Is) (pp.) : 1.46 (9H. 
s) . 2.1 8 (2H.m) . 3.2 5 (2H.m) . 4. 
57 ( 2H.t.J«=7.0te) . 4.64 (lH.b 
r) . 4.95 (2H. d. J = 5.2Hz) . 6.05 
(IH.br). 7.26-7.36 (4H.m) . 7.4 
7 (2H.d, J = 7.6Hz) . 7. 51 ( 1 H. t. J = 
7.6Hz) . 7.82 (lH.s) . 7.92 (2H.t.J 
=8. 0Hz) 

[0072] (9Utmi2) 

l-(3-75/7Dm-l H->fSr'/U.<; 
-cl»/'JX-4-7S>W^f^) 

4- +&i?AmS-l- [3- (tert-7h^y 

rt/u^x/vrs / ) me/io - 1 h— f s^v [ 4 . 

5- c]^yy>'3 0Bg(0.06 9 5»I) Sr^K3a 
1«»*U *BHf [20X] o.lg 

(6 : 3 : 1 v/v) jgffi»hfc 9 B WHH 0i WB< 8&#. 
T/W* y«lTeft*8TOL. 1 - ( 3 -T 5 /Toe 
*) -1H-- f SfV[4.5-c] V(l^-4-7 
S^7«g (O.0290»l) «r«HSf6»3fek UT» 

(0073] (5Slt«13> 
4- f4 - (tert-^K^ ^-KrjPTSy) 
TS./1 -2-»np-^- =|>D»yi)vf>fetf 
2. 4 -y^Dn- 3 — — t-D^y l/y0.72g (2. 
97«wl)3tVN- (i*rt-rh*isHfl>#-li') - 
1.4-y7S/7^0.56g (2.97«ol) *h 
yx-^/WTSVl 2>l*. 7ox:t:in8RLTi.5«Ha 

u *«. «as (Mgso»)«. *ffT»a$-s*L 

fc. Sttfrn — N^tV-y'lfM- f-A- ( 1 : 1 v / 
v) Thy^iU-M,T?»ltL. 4- T4 - (te r 
t-Th^rs^/MT^TS/) r^TSy] - 2- 
?DD-3--l»D^/rj>o.9 7g (2.46nol) 
SrRft«*(mp : 12 5— 126.5*0 t LTH 

[00 7 4 J IR (KBr)cr' : 3 34 0. 32 8 
0. 1 680. 1 540. 1520 
•H-NMR (CDC I j) * (pp.) : 1.46 (9H. 
s). 1.63 (2H. a). 1.78(2H.m). 3. 
1 9 (2H.q.J=6.4Hr) . 3.47(2H.q.J = 
6.1Hz) . 4.68 (IH.br) . 6.4 1 (JH.b 
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r) . 7.52 (lH.t. J-7.7te) . 7.74 (1 
H.t,J«7.8Hz) . 7.91 (lH.d.J-8.4H 
z) , 8.11 ( 1 H.d. J=8.4Hz) 

[0075] \mtmi4) 

3-T5y-4-f4 - ttert--rK»^>»^rff-^T 

sy) r»/PTgyi -2-» P p#yuv^ 
4 - [4 - (tert-r h*^/kjtfz^r s y ) 

TSy] - 2-?DD-3--KDJf/yy0.5« 
( 1.27«»1) SrX?y-/H 3«lfcJHtU tt(W 

io r un • 2^w»i.og (4.4 3»D fttotm 

IBteBflKLfc. KIB«$r2N-T>t— T*C«>lt. 
^00*/^r2|3«iaiU. (*«*) . £& (N 

a»so«) «L «EETJMt«-«*ufc. aaE*^y*y 

Kxf-* ( 2 : 1 v/v) «aJS*(=J: 0 B«*e-**>. 
*US*«5*C*A-X-7^T r y ^-a r LT . 3 
-T5y-4- [4- (tert-rh^^^X/PTS 
✓ ) T'-f-Zl'TSy] - 2-?no*/!>yo.l2g 
(0.32 9«Dl) *«ftttfti: LT#fc. COtOO 

[0076] IR (KBr)cr' : 3270. 168 
0. 1 540. 760 

•H-NMR (CDC Is) 8 (pp.) : 1.44 (9H. 
s) . 1.64 (4H.m) . 3. 17 (2H,q.J=6. 
0Hz) . 3.27 (2H. t. J = 6.6Hz) . 3.89 

(IH.br). 4. 15 (2H.bs), 4.59 (1 
H.br) . 7.4 7 (2H.m) . 7.77 ( 1 H.d. J 
= 7. 61b). 7.89 (lH.d.J = 7.2Hz> 

[0077] (93*0115) 

a,\ -4-^qd-i HMy^/ri^-rT*/ 

3-rsy-4- [4- (tert-rh^^/wfx/ur 
sy) y-f-zursy] -2-?oD*/y>o.i4g 

(0.3 84moI) fcrhyx-f^jiv^jfcrt,*— K0. 3 
2«l (1.9 2«ol ) tani. 1 OOXJtCJKRbUT IK 

*/-/M 1 50 : 1-1 00 : 1 v/v) fciMHHCJ: 

40 o. i - [4- (tert-rh^a/utfx/i'rsy) r 

-4-^DD-lH— f S^v[4.5-cJ 
yy^0.128 (0.321»l) «-*HW&»*(m 
p: 14 8-1 5 Or) kLT»fe. C«t<0<OjH6qt 

[0 0 78] I R (KB r.) cr 1 : 16 95. 1 510 
'H-NMR (CDC la) 9 (pp.) : i. 42 (9H. 
s) . 1.6 2 (2H.m) .2.06 (2H.m) . 3. 
21 (2H.q.J=6.4Hz) . 4.58 (lH.b 
r) . 4.65 (2H.t.J=7.4Mz) . 7.66 (1 
50 H.t.J=7.2Hz) . 7.72 ( lH.t.J = 7.6H 



(11) 



13 (lH.d.J- 
-8.2Hz) 



8. 
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z) . 8.02 (lH.s) . 8. 
4Rz) . 8.21 (lH.d. J> 

[0079] (9mmi6) 

I- (4-73 /7f7H 
'/f4.5-ci*yuyw^ 

1- [4- (tert-rM^j&A^KiiUTSy) 7"-f- 
A,] -4-?D0-lH-f s^/[4.5-c]^y 
UfO.lOs (0.267mo1) frffi(kX?-l'3'6al£ 
JRWU HU7^offl||U0.2 1«l (2.6 7— ol) * 

mi«ari«tff u:. Eaws-«ffTWiL. oat 
tz i n — 3#eBMk-*- h y ajwssi 2«i&v«a*ttoi 

T y P ttfcfrAT 5 BMffi t, > «ai (Na>SO«) flfcJt 

- (4-rsyy-f-^) -4-^no- 1 h— < srv 

[4.5-c] ^yy>4 5«(0.164wl) tSM 

[0080] IR (KBr) cr> : 3400. 29? 
0. 1 670. 1 520. 1 360 
•H-NMR (CDCh) 9 (m) : 1.51 (2H. 
m) . 1.96 (2H.m) . 2.66 (2H.t.J-7. 
2te) . 3.03 <2H.bs) . 4.53 (2H.t.J 
-7.4Hz) . 7.56 (lH.t. J = 7.4Hz) . 7.6 

0 (lH.t.J-7.5Hz) . 7.97 (lH.s) . 8. 
02 ( lH.d. J=6.4Hz) , 8.04 (lH.d.J- 
6.4b) 

[0081] (Sat«17) 

l-(4-TSy^-1H -^g^/fi,q- 

l- (4-Tsyr-f-/p) -4-?DD-iH--f 

/[4.5-c] VJy40u (0.146»l) tit 
fflKSOTCWl. .x*V— iP8Bia.WW3rRS«cr 

>^XT4«l*ln£. 1 5o•c«ffl*LTl*^t^fL 
fc. racsexETasu b**!««»wc»ku 

1 N-aawt-rh y>A*»aro. smi****. was 

HlfcyTRUc^y-n^^lWSftUT. i- (4-TS 
S7+M,) -1H — f 5^y[4.5-c]*>'yv- 
4-7 = ^1418 (0.0 54 8««ol) t UBMMM Mt 
(mp : 227-2 30. 5*0(4**) ) fcLT»fc. 41 

[0082] IR (KBr) car' : 3340, 318 
0. 1650. 1 530. 1400 
•H-NMR (DMSO-d.) * (pp.) : 1.30 (2 
H.br). 1.39 (2H.m) . 1.89 (2H. 
m) . 2.55 (2H.t.J = 6.8Hz) . 4.59 (2 
H.t. J -7.0Hz) . 6.56 (2H.ba) . 7.26 
(lH.t. J -7.4Hz) . 7.44 <lH.t.J = 7. 
7Hz) . 7.62 (lH.d. J=8.0Hz) . 8.05 
(lH.d.J=8.0Hz) . 8.19 (lH.s) » 
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[0083] (9EH9I18) 

1- £4- (tert-rh*^^rfJ=A'TSy) 
A0 -4-^on-lH— fS^V[4.5-c] *y 

!) V7 0« ( 0 . 1 8 7wm>\ ) tZOSSATT S V2«l 
*>i. 15 0X3=M*LT3«fBHIffLfc. «ET3Aff 

10 i»ft>f-U>-r2HttifJL^. <MM£4M&0aK*X 

7-ny^*»«rtt»L. lat (Naiso4)«. * 

79-7 4— ftTff U ^DD*^-^^/-* (15 
0 : IrAf) mmWfKUD. 4-<0'i>A'T$S- 1 
- [4- (tert-rh^^iffcyPTSy) 

-1H-- f sry[4.5-c] *yy^79« (o.i 

77—ol) *a&B* (mp : 151—15 3. 5X5) 

» 10084] IR (KBr)eri : 3380. 331 
0. 2930. 1680. 1595. 1540. 124 
5. 1160 

•H-NMR (CDC I.) 8 (m) : 1.42 (9H. 
s) . 1.58 (2H.m) . 2.02 (2H.m) ." 3. 
18 (2H.m) . 4.55 (2H,t,J = 7. 4Hz) , 
4.55 (lH.br) . 4.95 (2H.d, J-5.6H 
x) . 6.03 ( lH.t. J = 5.6Hz) . 7.23-7. 
36 (4H.m) . 7.47 (2H.d. J-7.6Hz) . 
7.51 (lH.t. J-7.8lte) . 7.75 (1H. 
0 s) , 7.90 (2H.d. J -8.0Hz) 
[0085] <S«tHl9) 

1- (4-7gyr»<H -1 H-^g^/fd S- 

cl »y>j>-4-rs>«^ 
4-^^TSy-l- [4- (tert-rHH^jfr* 
JttXA-TSy) -1 H--f [4.5- 

c]VJy6 7i«(0.15O«Dl) *«TO5«1W» 
*U *IMt>t5>*>A-#af [20X] 0.15*fc 
»i2BIBaq«aKtfe. RJ5aW»U ttETKK 
eV^L^flNBtttr^y^y^^A^o-rh^?? ^ 
» — CftU ?nn*A-A-/?/-n,- 3 2%1MB 
(6 : 3 : lv/v) A&Bfti: 9 SttftrOfflSfi&ft. 

r^ywiLTeB*frTOL, l-u-rsy?'*- 
/u) -1H-- f s^y [4.5-c]*yy^-4-r 

2>14Bg (0.0 54 8-oD «rWBfi»3|ck UT# 

[0086] («tJf|20) 

1- T3- T T4- (y7x^XK*M 

!/yy7t^1 T g y 1 Tn ^l -1H-/ .^/ 

T4.5-C1 ^yjy-d-TgyftM 



(15 

2 1 

a> ^no|W0.10g(l.l«)l)2Wl-(3 

-rsyrotr^) -ih— < sry U.5-c] # 

y"J>—4-TSV0.24s (1mq|> tN.N-^ 
*-/HtwW>TS H 3 OaltCSSU 1 - ( J-Wf* 

jjyroe/n -3 -x-f-/p*ynifs/-f s h • files 
(edci ) o.29s u.5-oi) taniTfifiri 

?no*W->fy-^ (10: lv/v) T3EItta} 

Ltz. ««fi^*B*ril»L. (aKNaiSO*) 

tt. «ffFWt«r«*tT. 1- [3- [ (SOOTHE 10 

■f-iw) rs^] rotrno - 1 h-4 srv [4.5- 

[0087] b) a) T«Ulfcl- [3- [ (^o 

ortf*) rs 7oeiH - 1 h— i srv 

[4.5-c] ^/UV-4-T5V<Oa±««ltX^ 
./-/WS-lCfifiU 4- (^7i^h^) 
Uy^-fiMfflO. 14g (0.4 7 2«ol)2Lt^fl«* 
«tby>M8mg (0.566anl) fcjDi. 7* 

fifiLfc. Hat^s^i;*yA'*9A^n"7h^97-f— 
tCftU ?on*«'A-^f/-«'(3 0: 1~20: 
lv/v) jgJBfi^dO. 1- [3- [ [4- (y7i 
—>V* h*->) - 1 -tr^U i^T-fcf-A'] rsy ] 7* 
DUP] -1H- f 5rV[4.5-c3*yyf-4 
-TS>-2 0«g (0.0 3 64-dI) fc»«fe#ftKfc 
LTfifc. ffxrri ) J U atflV r - ^ ttJaTOfi 9 r & 
6. 

[0088] I R (KBr)er' : 3320. 165 
0. 1525. 1070. 700 30 
1 H — NMR (CDC la) 8 (ppa) : 1.7 0 (2H, 
m> . 1.86 (2H.m) . 2.19 (2H.m) . 2. 
27 (2H.t.J = l 0.4Hz) . 2.74 (2H. 
m) . 2.98 (2H.s) . 3.39 (2H.q.J = 6. 
5Hz) , 3.45 (lH.m) . 4.54 (2H.t.J- 
7.0Hz) . 5.49 (lH.s) . 5.60 (2H.b 
s) . 7.21-7-36 (lOH.m) . 7.38 (1 
H.t. J=7.2Hz) . 7.51 (lH.t.J = 7.7H 
z) . 7.82 ( 1 H.d. J=8.2Hz) . 7.89 < 1 
H.s) . 7.90 ( 1 H.d. J = 8.0Hz) 40 
[0089] (£MM21) 

f/r4.5-ci*yjy-4-r£y^it 
l- - i h--( s^v [4.5 

-c] ^/D >-4-T5 V0.24g ( lnol) £N. 
N - ^'.Xf-TW./WAT 5 F3 Oal CSS L. T^DiHK 
7 5mI (l.lnol) &tfl- O-^f-rt'TSy'r 
DKA-) - 3 -Xf-AofrA-tfy* 5 H • fiKfiO . 2 9 

s ( i.5«mi) HBtm^3.smamttLti. sue 

fiKL*€rfi£. ?ooj|?/UATlB. ?OOJtvW»-.X » 
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( 1 0 : lv/v) r4H»aiLfc. fflM** 
fi*rat»U fiStKNaiSOOfi. iSETWtr* 

ftU ^ooawkfc-y^y— *• (8 : lv/v) SiiiM 
4H=.fc 9 B WdW*lfel'*0* DUif*A 

ThV+*l'-hLXFB.U 1 - [3- (TfVA-T 

= y) rotr*-] -l H->f srv* [4.5-c] <*y 

•J>'-4-TS>'0. 148 (0.474aaal) fcRKfe 
»3tc(mp : 1 7 3-1 7 5t:) fcLTfifc. £Ofc<0 

[0090] IR{KBr)cr»:3330; 320 
0. 1 630. 1 525 

•H-NMR (CDC I*) * (ppb) : 2-25 (2H. 
m) . 3.47 (2H.q.J«6.5Hz) . 4.61 (2 
H,t.J = 7.0Hz) . 5.47 (2H.bs) . 5.7 
(lH.br) . 5.71 (lH.d.J= 10.4Bz) . 
6.09 ( 1 H.dd.J=l 6.8. 10.4Hz). 6.3 

2 ( lH.d. J = l 6.8Hz) . 7.33 (lH.t.J = 
7.6Hz) . 7.53 (lH.t.J«7.8Hz) . 7.83 
(lH.d.J=8.4Hz) . 7.92 (lH.s) , 7.9 

3 (lH,d.J=8.2Hz) 
[0091] (9SKM22) 

i- r^- r T4- iv->*=Ji,*h*i,\ -i-e^ 
■is;yyp/ty* jt/i rs/1 yoK*>1-iH-^ 5 
wri.5-c T*y)>-4-TSy<^t 
1- [3- (T^UA-TSy) TDK^]-lH-fS 

[4.5-c] ^yyx-4-rsvo. 1 2* 

(0.4 0 6b*>I> fcX*V— IH OalCSKU 4- 
(i/7xXJlotMri') tr^yi^V -fiKfiO. 1 38 
(0.427-dI) JttfSaMc»fhy«>A38B« (0. 

4 4 7m»d *an*. lwwRfiaus. mm*** 

UTItt. WtfcfifiU «fi*T^S^5A^n-7 

0 : lv/v) »ffifi#ClDB«*J«:**>. 
X-^*Try*-*l'-rl,T«"KU 1- [3- 
[ [4- (y7i-^Ky) -1 -fCU^'^T-n 
;sy-f /w] r sy ] mir*] -ih- f [4. 

5-c] *SV>-4-TZ>7 5m (0.1 3 3w 
1) tJHMMB* (mp: 178-18 2T:) fcLTlt 

[0092] 1R (RBr)cr' : 3330. 320 
0. 1640. 1530. 1080. 700 
•H-NMR (CDC It) 9 (pp«) : 1.61 (2H. 
m) . 1.84 (2H.m) .2.13 (2H.m) . 2. 
20 (2H.m) . 2.38 ( 2H. t . J -6. 0Hz) . 
2.54 (2H.t.J-6.0Hz) . 2.74 (2H. 
m) . 5.48 ( 1 H.s) . 7.21-7.54 (11 
H.m) . 7.51 ( 1 H.t,J«7.7Hz) . 7.83 
(lH.d. J-8.4HX) . 7.91 (lH.s). 7.9 
4 (lH.d. J=8.4Hz) . 8.68 (lH.br) 



(13) 
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(0093] (S5fcW23) 

i-r4-<Tgijn,T5y>r*;n -ih->ts^ 

V f4.5-c1*>"JV-4-Tg><0*lg 

l- (4-rsyrf-ik) -lH-< f 5*<y [4.5- 
c]*yyJ'-4-TS;<•0.26g (lal) t-N.N 

-^x-f-iw;^rsK3o«iaraiL. r^y/p»7 
5*1 (i.imdi)&cfi- o-yy-f-jprs/rn 

e/P) - 3 -X.+IMHMfiit4 5 F • 8188 0 . 2 9 k 

( i . 5b>i ) srjoisar i mmttuc. sutsauz* 

( 1 0 : 1 v/v) T40»aJLfc. ?TtM£r*tt 
*Tifc*U £*t (Na«S04 ) tt. *ETS««-«* 

U ?DD^A->^/-iV (10: 1—8 : 1 v/ 
v)«i«#fcJ:»K 1 — [4— (T^UA'TSy) "f 

Wl -ih-4 srv[4.5-c] =^yy>—4- 

TSV90mg (O. 29 lmmo I ) tr«*fe»* 
(mp : 17 6—178T:) tUT»fc. 

(0094] I R (KB r ) ear* : 3 320. 320 
0. 1 640. 1 530 

* H-NMR (CDC I s) * (tea) : 1.65 (211. 
m) . 2.04 (2H.m) . 3.40 (2H.q.J = 6. 
7Hz) . 4.58 (2H.t.J=7.2Hz) . 5.50 

(2H.br), 5.52(lH.br). 5.65(1 
H.d. J = l 0.2Hz).6.03 (lH.dd,J = 16. 
8. 10.4Hz) . 6.27 ( 1 H.d. J = 17. OH 
z) . 7.3 3 (1 H.t.J- 7.6Hz) . 7.53 ( 1 
H.t. J=7.7Hz) . 7.83 (lH.s). 7.83 

( 1 H.d. J=8.6Hz) , 7. 93 ( 1 H.d. J=8. 
4 Hz) 

(0095] (HMEM24) 

1- T4- r T4- (^^^i,) -i-^ 
'l^ZBH^dM 7gyi -lH-^gy 

l- C4- (T? 'j/v-rsy ) -l H--f sr 

V[4.5-c] *SVy-4-T$y8 5mg (0. 2 7 

5-oi) frx^-A^aieiBBU 4- (y'7i_A- 
triyyy-aK888«(o.28e» 

I) aV«K**f-hy>A2 5w (0.302»l) «• 
JPi. lttMSBKLfc. ?Fmil£-^iLTIt!«. IPS 

ttUi. ^nosn/Wk-x^y— a, (50: l v/v) » 
ttiWHcJ: 9 *ttW*«.x— f*T h y 
-f-iU-hUT^EL. 1- [4- [ [4- (y7i- 

/w> h^ri^) -l -ir'cys«''>TrD/<y-f /p] rsyj 

-lH-^fsrV [4.5-c] 
-T5V4 8«(0.0 83 2moI) S-QfelB* (m 
P : 174-1 7 6-C) fcLTflWi. .1 
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(0096] IR(KBr)cr':3370. 310 
0. 2950. 1640. 1530. 1090. 75 
0. 705 

'H-NMR (CDCla) 9 (ppa) : 1.48-1.6 
3 (4H.m) . 1.77 (2H.m) . 2.01 (4H. 
■ ) . 2.30 (2H. t. J = 6.0Hz) . 2.44 (2 
H.t.J-6.0Hz) .2.63 (2H.m) . 3.28 
(2H.q. J = 6.5lte) . 3.37 (lH.m) . 4.5 
6 (2H.t. J=7.2Hz) . 5.42 (2H,bs ) . 
10 5.47 (lH.s) . 7.21-7.35 (1 1 H. 
m) . 7.51 ( lH.t. J = 7.7Hz) . 7.81 (1 
H.s ) . 7.82 ( 1 H.d. J = 8.01b) .7.92 
(lH.d. J-8.0Hz) . 8.58 ( 1 H,br) 
(0097] (S8KPI25) 
1 - T3- T T4- r U-»QD7iZiH 

O^l - 1 H->fgy/ T4.5-cl */')V-4 

1- [3- (T?'J/PT5./) T'DtfA'] -1 H-- f 5 
20 //[4.5-c] *yy>'-4-TS>'50Bg(0.1 
6 9aaol) *x*y-*,5aHaWWU 4- [ (4-? 

dd7i=)H 7xi^h*H e^y^'v • anna 

6 Oag ( 0 . 1 7 8a»l ) h y »>A 1 6a 

g(0.186— ol) t-»^.TlB >ga» Lfc. TOHtl 

( 4 0 : 1 v/v) iSaiH^Hi 0 Bttttfefttf). 
*ttx— r/t-Th y -f-JL^- h LTjPltU 1 - [3- 
[ [4- [ (4-?nn7i_;H 7x^h^] 
ao - 1 -ety ssyrawtfri rs xot/i>] - 
l h— f srv* [4. 5-c ] *y y >—4-rs>-4 

Oag (0.066 9mo\) (mp : 170- 

1 72. 5"C) t LXftti. :<0{,( Wfl)|14m) T-f 

(0098] IR(KBr)eri : 3320, 3 20 
0. 2940. 1640. 1530. 1080 
•H-NMR (CDC la) S (pp.) : 1.5 9 (2H. 
m) . 1.8 1 (2H.m) . 2.1 3 (2M.m) . 2. 
20 (2H.m) . 2.37 (2H. 1. J = 6 . 0Hz) . 
40 2.54 (2H. t.J = 5.8Hz) . 2.72 (2H. 
m) , 3.3 7 ( 2H, q, J =6.4Hz) . 3.4 0 (1 
H.m) .4.59 (2H.t.J = 7.0Hz) .5.43 
( lH.s) . 5.4 5 (2H.bs) . 7.2 3-7.3 
4 ( 1 OH.m) . 7.5 1 ( 1 H. i . J = 7. 6Hz) . 
7.83 ( 1 H.d. J=8.4Hz) . 7.91 (1H. 
s) . 7.94 ( 1 H.d. J -8.4Hz) . 8.59 (1 
H.b r) 

(0099) (Sg£0t26) 

1 - T3- <4-»nn »7yy>fji,TS/) ynK 
» »]-lHHS^f4.5-c1* ./U>- 4 -T 



25 

1 - O-TSy'roW -1H-- f c^V [4,5 
-c] ^-yU>-4-TS>'0.24g ( 1— ol) tN. 
N-v s **/U*/l'AT$ K3 OilCSSL. 
BRO.l lal ( 1 . 1 — ol ) &tf 1 - 
5 /7ntA») - 3 -x^A^A/fti** S K • jgRg 
0.29g ( 1.5aol ) ZtaUSATimimLtz. E 
KBe******.. B«xf-A<T3EltBa}U:. W« 
«**fi*TJfc»L. «B£ ( N a:S04 ) ft. JSHTF8 

m/cwku i - r 3- (4-^oo^r^y-fikr 

5/) rot;H - 1 H — f = rV [4.5-c] 
l>>--4-T5>3 Oeg (0.08 6 7— ol) frgggg 

or**. 

[0100] I R (KB r ) ca* 1 : 3 3 30. 320 
0. 1 650. 1530 

'H-NMR (DMSO-ds) » (rem) : 1.91-2. 

04 (4H.m) . 2.26 ( 2H. t. J = 7.4Hz) . 

3. 12 (2H.q. J = 6.2Hz) . 3.64 (2H.t. 20 

J = 6.6Hz) . 4.59 (2H.t.J = 6.8Hz) . 6. 

58 (2H.br) . 7.2 6 (lH.t.J = 7.4H 
z) . 7. AS ( 1 H.t.J = 7.8Rz) . 7.62 (1 

H.d.J=8.0Hz) . 8.03 (lH.d.J = 7.6H 
z) . 8.0 5 (lH.br) . 8.20 ( 1 H. s ) 

[oioi] inmm27) 

I - T3- T T4- (a;-y»s*otMn,i - 1 

V f4 . 5- c 1 >j >-4--r g v^ff 
l- [3- (4-^00^^*75/) :rn£ 30 
AO -1H-- f 5^/ [4.5-c ] 
S^2 5w (0.0722—>l) . 4- (y7*^ 

h*^) e**y^>'*iH84 4«g(o.i4 4-oi> 

Stfi!IWm40ig(0.289Bol) tN.N-i? 
^**^T5 F3«l4rt-. 1 0 OTSfcTfflRLT 8** 
GMKfLfc. EKafc:*tani. ^oo*a-js»t2BI* 
BU «3f (Na*SO«) «, «ffT»«*«^L.fc. 

o*A^-.X 4, (15 0: 1—70: 1 v/v) jg 

ajB^tc j: 0 arm* stta***-,^-? h>j « 

f-Al^-rLT. 1- [3- [ [4- (y7i^f. 

ao -1 h— f srr [4.5-c] vyy-4-7 

SVl 5« (0. 0260-oD *afi»3fe(mp : 1 
5 8-1 6 2.5^) fcLTWfc. :o(,W>m 

[0102] I R (KBr) m-i : 3200. 164 
0. 1 530. 1 070. 700 
'H-NMR (CDC1,) * (pp.) : i. 62 (2H. 
"») . 1.77 (4H.m) . 2.1 0 (2H.m) . 2. 50 
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1 9 (2H.m) . 2.29 (2H. t. J-7.0te) . 
2.34 (2H.t.J«=6.4Hz) . 2.69 (2H. 
m) . 3.35 (2H.q.J=6.5te) . 3.40 (1 
H.m) ; 4.58 (2H.t.J = 7.0Hz) . 5.45 
(2H.bs). 5.47(lH.s). 7.19-7.3 
4 (1 lH.ni) .7.51 (1 H.t. J«7.7Hz) . 
7.82 ( 1 H. t. J = 8.4Bz) . 7.92 ( 1 H. 
s) . 7.93 (lH.d.J=8.2Hz) 
[0103] (JBt«28> 

1 - T3- (S-»DD^y»y^ T ;y) 7t>K 
AO -1H-^8<YN 5- c )»yilv-^- T 

1- (3-rsyme;p) -1 h— f s*»V[4. 5 

-c] VJ>'-4-7S>'0.32j (1.33— ol) 

fcN.N-> f .**-A*A^T5F4 0Bl«BBU 5- 
?DDS»10.15il (1.46— oDXVi - (3- 
^^75/70^) - 3 -X+JUtMstfiSj § ft 

•jumbo. 38 g (i.9 9hdi) tjnijsanwi 

ooilwW»-jC^y— * (10: lv/v) T2BMabU 
fc. *»I**«*Ttt»U «&» (Na>SO«)tt. 
mtSXEETTCLfe. Hiifcx— r A-T h'J-f-ai — 
KLTOTRU 1- [3- (5-?na/l>t^?s4,i, 

rsy) -iH--f sry [4.5-c]* 

4-TSVO.l 6g (0.445-01) 
fe»*fc I/O**. COt^Oi^hJC^x— ^iHUTO 

a or**. 

[0104] IR (KBr) cr> :3470. 329 
0. 1650. 1525. 1395 
•H-NMR (DMSO-de) (pp.) : 1.62 (2 
H.m) . 1.70 (2H.m) . 2.00 (2H.t.J = 
7.0Hz) . 2.12 (2H.t.J = 7.4Hz) . 3.12 
(2H.q.J = 6.3Hz) . 3.62 (2H.t. J«6. 
2Hz) . 4.5 9 (2H.t.J = 6.9Hz) . 6.6 1 
(2H.bs) . 7.26 (lH.t.J = 7.6Hz) . 7. 
4 5 (lH.t.J=7.8Hz) . 7.63 (lH.d.J = 
8.4Hz) . 7.98 (lH.br) . 8.04 (lH.d. 
J=8.2Hz) . 8.21 (lH.s) 
[0105] (S3SW29) 
1 - T3 - T tA - ( ^7j-=./t>jtK#^) -i 

1 - [3- ( 5 -;dd;kv?/^^t« ^ ) Totf 
a-] -1H-- rs^V [4.5-c] *yy>-4-r 

S>50« (0. 1 3 9-oD . 4- (y7i")M h 
W)isy *nm42ns (0.1 3 9— >l)ft 
VK|»yi7A58«g(0.417— I) tN,N-s;> 
f***A7S H 3al 1 0 0*C(=JBJ!i UT 7 UBI 
mttlt:. ^W*«r^iiUTIfe». Wlfr«ffFar*U 
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*8te) . 4.59 (2H.t.J«7.0fe) . 6.56 
<2H.bs). 7.25 (lH.t. J«7.4fe> . 7. 
44 (lH.t. J = 7.4Hz) . 7.62 (lH.d.J = 
7.8lfe) . 7.95 ( lH.br) . 8.03 (lH.d. 
J=7.4Hz) . 8.20 (lH.s) 
[0109] (§QtW31) 

l- ra- r f4 - (^.auy^i -i-k* 
*U&+£2Z4 ^1 ts / 1 -rptf/M - 1 h— ^ g 

r-/f4.5-c1#y;>-4-Tg 
1- [3- <6-7'o*'v*iry-f/PT5y') Tot? 
^] -1H-- f srv [4.5-c] #yuv-4-r 
S^4 5mg (0. 1 08moD . 4- (y'7iZ/M h 
*S^) e^V^ «UM&65« (0.2 1 5-ol) S 
VIOWJ'>A5 9« (0.4 3 0-ol) t!U.N-SSX 
fWsA'AT S F3il4>. 100 "CtZt&H LT 8«HHHI 

tt* <NatSO«) fc. *ET»tte-«*Lfc. Ott* 

J*-*9J—fr ( 1 5 0 : 1— 7 0 : 1 v/v) SiijSa- 

-hUTTOU 1- [3- [ [4- (s^xXJktf* 

-1 - tftypys**-./.* rsv] roe 

AO -1H-- f SrV [4.5-c] %yy>-4-r 
SV28«(0.04 6 2mbD *«Afi»*(mp : 
1 5 1-1 5 5T) fc LT»fc. C<0t«O5Htwr 

I011O] IR (KBr)cr' : 3330, 294 
0. 1630. 1540. 1070. 700 
•H-NMR (CDCI«) 8 (pp.) : 1.31 (2H. 
m) . 1.48 (2H,m) , 1.63 (2H.m). 1. 
70 (2H.m) . 1.86 (2H,m) , 2.07 (2 
H.ra) . 2.17 <2H. t.J = 7.6Hz) , 2.20 
<2H.m). 2.27 (2H. t. J = 7.6Hz) , 2.7 
1 (2H.ni) . 3.37 ( 2H. q. J = 6. 5te) . 3. 
42 (lH.m) . 4.57 ( 2H. t . J -6.81s) . 
5.45<2H.bs). 5.50UH.S). 5.62 
(lH.t.J=6.0Hz) . 7.21-7.37 (1 1 H. 
m) . 7.5 3 ( lH.t. J=7.7Hz) . 7.8 3 (1 
H.d.J = 8.4Kz) . 7.90 (lH.s) . 7.9 3 
.< lH.d. J=8.2Hz) 
101 1 1 ] (JOCM32) 



9X3Wnn,±-*9 J—fi, ( 1 0 0 : 1 — 70 : 1 v/ 

v) mmmiHz* **«£<ftx— f/p 

•CM)*-*l— HLTWRU 1- [3- t [4- (*> 
7i-A-^ h*~>) - 1 - f ^ 'J W^y9 J4fo] T 
S/]Toe/|/] -lH->f SrV [4.5-c] 

yy-4-rs^2 0Bg (o.o3 38»i) 

*(mp : 1 5 2-1 54T) i:tT»fc. £*>t,W5 

[0106] lR(KBr)er':3330, 320 
0, 2940. 1640. 1530. 1070. 700 
•H-NMR (CDC I a) * (ppa) : 1.50 (2H. 
m) . 1 .6 4 (2H.a).l. 6 9 (2H.m) .1.84 

(2H.m) . 2.08 (2H.m) . 2.19 (2H. 
m) , 2.20 (2H, t. J = 7.4Hz) . 2.30 (2 
H.t. J=7.2Hz) . 2.70 (2H.m) , 3.36 

(2H.q. J = 6.5Hz) . 3.41 (lH.m) . 4.5 
7 (2H.t. J = 7.0lfe) . 5.45 (2H.bs) . 
5.49 (lH.s) . 5.94 (lH.t.J = 5.8H 
z) . 7.21-7.37 (1 lH.m) . 7.52 ( 1 H. 
t,J = 7.7Hz) . 7.83 (lH.d. J=8.4Ht) . 
7.90 (lH.s) . 7.92 ( 1 H. d. J =8.4Hz> 
[0107] (9dtM30) 
1- T3- (ft-ra^»»y^7S»yne 

1- (3-TSymtfA-) -1H-- < srv[4.5 
-c] *yy>-4-TS>'0.24* ilmml) *N. 

N-^f-innA-Ars K3 oaiesau 6-ro* 

*7D>H0.21g (I.ImoD Atfl- (3-y> 
W5/Tnt^) - 3 -Xf-A^A'jKS^ 5 H • <8 
ttff0.2 9g (1.5-dI) e«Di. MfflTlWtffL 
fc. RiBSfcftJS** JDiitt8x-f-/PT 2 HftffiU £ 
* (NaiSOi) ft. *ffT»**«*LX:. «2tS-x 
-f^4,C*Thyfii — hLTWRU 1 - [3 

- (6-ro*^^ywA'rsy) me^] -1 h 

-4 SrV [4. 5-c ] *S'jy-4-T$y50wt 
(0.12 O-ol ) S-Rafe»*k LTWfc. ^oto 
<^«Wf- ? UiaT<Oii OTA* . 
[0 108] IR (KBr)er' : 33 30. 3 20 
0. 1540. 1 540. 1 395 
'H-NMR (DMSO-de) 8 (ppa) : 1.36 (2 
H.m) . 1.5 2 (2H.m) .1.70 (2H.m) . 
2.00 (2H.m) .2.10 (2H.t.J = 7.0H 
3.11 (2H.m), 3.60 (2H,t, J = 6. » 

^&H/M£{&fa o . 2 s 

VArVf^SZVU-b (SP-20) 2.0g 

su-af-fBH vme* ( i pm) 0.4* 
efe7-ty^ 7. 4g 

r« ^* io.o« 

10 112] 80xxz*g*Lt:vn,t:*>*s?vi,-mz>mh (SP-20) 2 8*=*#»Hfc£*o.28*an;UB 
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tmrntti. ztim »x+>w yme/u ( i p 
m> o.4 g mztti*mm (8 or) tr 

r&iPUt. 

(0113) (itCtEMl ) 

80"CtCja»U£4 V^TU>ffi5 gfc*SR»r4 9 
888 15 CEIlO^rffir^lS Lfc4 S F 0 . 5 S 
SSrftliJUffiSWLfc. £itfc. &««8JK (80r) LX 
fcufcfift^-fe'Ji'l 9.5«€r»i. 

[0114] (0!tm2 ) 

0. 1 2%vy?ayv*m (^ry^lBB) 

(01 15) (ldkM33) 

fW63OO-6OOg<0lttt. Hart I eyJUE/t-fc 
«r r (HAJfcr/vfcU-) *«HLfc. KK^UT. 
1 s h 1 i t> (fbunyn-ScIudedeberg's Arch. Pharnaco 
1.. 332.219-223. 1986) tz£ 

t^20Wft^«. •MHWH=*oT*2-3a*rj**«j} 

Sit. *^«2**»&*WB«*fc«*L 
fc. **<i3 7*C«BaL7tS»« (Krefas bicartonat 
e«:NaCI 118.1* CaCli 2.5* K 
HtPO« 1 . 2* KC I 4.6* MgSOt 1.0 
* NaHCOi 25* glucose 11.1* p 
H : 7.6 5) iWzLtzl Onl V^XgW+Og* 
U 9 5XO., 5XCOt«>atej!r.**il*U;. g* 
Ottffl*** lgkL *<0»Reaaj«fcHRA r- 9 
^fa- ^- (NEC San-el, Type 45196A) &V& 
EjlTi/y (NEC San-ei.Type 1236) OtLX^fy 
?mu>?+a— (RIMDENKI H-50) ±<de»Lfc. 
[0116] SWcfct 1 *HS incubation LT*>4, t X? 
5^(1 0-»M> «-a^tT«WK)6t»Jt:. £*l*ft 

fc. »«fc^S:2 0*HBJlMMU »IKfc^rtWSMp-1? 

[0117] b x ? = >=at&&ii&.m*ia*.iz . < s 

**F (l-<(V7+fr-lH-4 $yy[4.5- 

attffcJWHfr&HjUD mso ( ^f-n^X/^^ix K ) 
izmm (DMSOov^jr x?f»^»T<o«liMBiO ! 
1*) Ufc. 

[01 18] (2)»* 
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«22. 24. 27. 29Rf/3 l«ft««iy7x> 

b H5 s i'fcRttfcbx* a ynmzvKfm Ufc. 

[0 11'9] 

[*1] 

[1 
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ittwiwM (ic„: 


* £ +* F 






1.5xlO-»M 


MM22 


3. 4X1 0"M 


«*«2 4 


^_ 4.0xio-'M 


MMI2 7 




JOMI2B 


S.4xl0"M 


XM3 1 


2. 2xl 0* f M 



[0120] (Sat«34) 

smttuasmmtm 

«*l±4a»roBa I b/c7W (It) tB*?l/7 

20 <*) iOHXLli 
[0121] 

0 . 9 JOWfr*- h U *A***2 OnltC^b a •> h ^ 
— (DeraatophagoidespteronynBiiHui : International B 
iologicals, Inc. ;Lot. No. 14679) 1 8fc*JllU 30al 
<0**i^--f X^^ht=»L, *»T. 4 0 00-4 5 
0 0rpnT**S' , -*-4XLfc (MtFt*«^t4 X 

•t-AXLlz) . **^-fXt«:J8««:5 0nlOi8aWP 
30 <=SU SST3 5 0 OrpBT5iH8BI«:ffiK ±«* 
mnaXXZ&Lt: (S8SA) . 2QHi9£ 
■fifcCJ^T. SSSB. *»C*#fc. f*K* (RO 
*> T-Ht&»Lfi:mifim (EXmmm : Seaales C 
ellulose Tubinng) C. «B8A. B. Ct^MiXMX 

u 4xrco.9?«afl:"M>y'>A*»awtLT— 

j8tt*Ttt. «»A. b. c»^>- 
^flt^^gt#7 h (Protein assay Reagen 
tBCA Kit: PIERCE. Inc.) "C«eU #^^>»««:5 0 

o/ig/nKo^v/^injsti^i^fc:. o^jwafl:^ 
1 5ii«!if yroei/^i-7i:i oiifoiMti,. 

[0122] esf^Ar/se 

?B«* nlntfc r-fiUR*fSt:40*^) i «A89nt^ & 
nt&tmmt Lt:. &m*r74its.99- (-r/HEtt 
K) tfflv». -?»>x«»»<oftTk:c<r)jBiBt200Mifft 

SO [0 123]«Sttttia«tf2 1Qtt<C. 0.9XWI: 
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+h y *&*8*v 2 o o v*/*\<r>9 ynrmauzwm. 

[0124] ®ifeft0JD^l*Kffl«*Oft* 
3SS4 8*$l3ftCBfeKE3t=J: 9v}x£BH5LW»^ 

£&*£«JWrL*:. EWKU^aoittl OX^tttfA^y 

tuL^stcisHBLriateL^. mLLtz&m±. mmz 

t am 2m±n<n 2 /fmr^f^t:) . w&amutiez 
rasituooe) r. icjfric.a^owtH«««r 

«*Lfc. KM (mute*) fclifWJWlWT^We 

[oi25]«w*(x) - < (*«a^w^)rawa 

ft) ) xi oo 

[ 0 1 2 6 1 ttfttUOMOMH 
»IW3 2<r>umtzJ: OfMLfc. 
[01 27] ©wws^^rffi 

(«*ffift& : Occlusive dressing technique* 
«2 
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10 



20 



* (ODT) ) 

m (ftftfc^ft) fJftfttt. W^mfroltfcfti)** 
4>fciWft*Ttt3c«B#fc, SBttOSSft*)-**.**: 

2aes*cft«tn:. fta**«3**fc5* 

rtWHMKf-7 (Johnson S Johnson KDICML IN 

-/wiar^j: 3 tasfiw a i o 3 bisbss lk. 

[01 283SBRB-SSB (Sftftfe) -»B£B 

(lt3B) 
[0129] (2)ISft 

2x-f s^*Kft«. joMMbafK^xtt*. o.i 

[0130] 
[«2] 



ft*tx* 



2XWS< 



X2M2 2«>fi:d« (2N«C*> 
0. 12 *»-/>«tg 



n»tftt(«/cs) 


name* 


0.33*9.33 








SIS. 8*123. 96 




164. 0± 83.22 


70.87 


237. 8± 53.76 


54.29 


211.6* 60.64 


48.67 



[0131] 



* * [S3] 



ft*K» 






ummoo 


mmm <.ud 


12.80±3.00 




r-8BE 








««i (coot) 




371.42* 73.09 




Wl« 2 2 oft** (2K«W> 


217. 40± 88.51 


41.46 


2ftM 2 4 ©ft** ( 2 K**) 




61.80* 1L84 


88.88 


*18ft2 7©ft** (2X*«) 


235. 60± 87.11 


38.56 


*tft9l2 90<t*« (2 KM) j 


862. 80± 87.71 


2.53 


*t3M3 10ft«« (2Xtt9f) j 




169.75*131.81 


58.99 



[0132] (9UW3 5) 
U)MM*ft 



*ftfttt48ftOB& I b/c7W (ft) tB^PT 

(ft) x9m\LimmnMumnmz9m£*i 
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CO 1 33)0>S*&l£S& 

-.43(8). P1099.1994) . <ffeb*. KBTA^r 
~y (OVA) 1 utb?M£tt.T/l>$.=.*7J*'yi\' (alia) 4 
■gSr*tf£S*ffl«2 5 0 *l**Bl*i«*LT!SfEL 

fc. Sfii±20gWJSf^l OBttCl- f-/Wfl»TK:5 
/igOVA (20/il) £SC*F*tiiltUfc. SK£iSH 
Tl±- a*t<O»»$-B!<fc46OVA^)ft*>0<^Jl*« 

[0 1 34] ©2ttttSi*MEJ&0«£ 
OVATffi&f* 1 1 ftiat 24«B»fc:e-^i:5r* 

(0 1 35] ®raw**tf£ 

(CMC) £»8L. ®B2 4ftHM?fc2lSHI«<=fiO 

%CMC«0*fc«*Ufc. ^L/tiaTOSCfcOWW (It 25 

[oi 36] rm*i%) = < (ovASfflHwi^w 

<0^^-£d*S*ttfrS«*>»<')WO /OVA 
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J**) 1X100 
[0137] (2)1651 

S 4 9. SBSJ*2 2Ofc£1tti3 2Bt/kg<0lI 
[0138] 



SIMM 


Hi 


Ml* CK) 


*«■ 


«& 




I3ECCI 


0 


16.4 


MM22 




81.8 


100.0 


... ' . i iti 


28.6 


41.4 




33XD 


28. 8 


64.4 
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TI Preparation of imidazo[4, 5-cJquinoline-containing amides and their 
intermediates and pharmaceuticals for atopic dermatitis 

IN Nanba, Ryoichi; Ishii, Takeo; Nishida, Hitoshi; lizuka, Takao 

PA Terumo Corp., Japan 

SO Jpn. Kokai ToJckyo Koho, 18 pp. 
CODEN: JKXXAF 

DT Patent 

LA Japanese 

FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 09208584 A2 19970812 JP 1996-13113 19960129 <-- 

OS MARPAT 127:248129 

GI 




Title compds. I (X = H, halo; m = 1-9; n = 2-12), which show eosinophil 
infiltration inhibition and antihistamine activity, are prepd. Eight 
types of intermediates for I are also claimed. An EtOH soln. contg. 0.12 
g 1- [3- (acrylamino) propyl] -lH-imidazo[4. 5-c] quinoline-4 -amine (prepn. 
given), 0.13 g 4- ( diphenylmethoxy) piper idine.HCl, and NaHC03 was refluxed 
overnight to give 75 mg I (X = H, m = 2, n « 3) , which in vitro inhibited 
nistamine-induced contraction of tracheal muscle of guinea pig with IC50 
of 3.4 .times. 10-7 M, vs. 1.5 .times. 10-7 M, for diphenhydramine . HC1 . 
An ointment contg. I was formulated. 
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